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“ Omnes res createe sunt diyiniB sapientiec ot potontia testes, divitiap felioitAtis 
humansD : — ox harum usu bonitaa Croatoris; ex pulohritudine mpientia Domini ; 
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eluoot. Earum itnquo indagatio ab hominibus sibi reliotis sem]:>or aKStimata; 
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“Quel qtie soil le principo de la vie animale, il ne faut qu’oiiTrir les yeiii pour 
voir qu’elle eet le chef-d’seuvre de la Touto-puissanoe, ot lo but auquol so rappor- 
tent toutes ses operations.” — Bruckneu, THorie du Systtme AnimaX, Leyden, 
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The sylvan powers 

Obey our summons ; from their doopesi dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our foot; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower oome not empty-handed, 

J3ut scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rook 

Or rifted oak or oavern deep : the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide : the frozen poles, 

Where peril waits the bold adventurer’s tread. 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute, 

J. Taylor, Norwichy 1818. 
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I . — A Descriptwo Accmint ofjvvr Suh^tpherom HponaeSy Ara^ 
hion and British, with Ociieral Observations, By H. J. 
Carter, F.K.S. <xc. 

[Plaiea I, & IL] 

The Stibspherous Sjxinges, like potatoes in appearance^ analo- 
gous also m form to the Lycoperdons, tlic large Sphajnee, and 
the tuberose Fungi, are not unfrequently present among the 
exuviaa of the sea-shore, where, after having been freed from 
tlieir original attachments, and drifting in a living state about 
the bottom of the sea for awhile, they are at last landed by the 
waves. 

Having specimens of two speeies, which I found on the 
south-east coast of Arabia (one of which was gathered alive), 
and of two others found on the beach at Budleigh-Saltcrton 
(also alive), I resolved, for the sake of direct information, to 
examine them r(*spectively ; and bringing to my aid Dr. 
Johnston’s work on the British Sponges (1842), and Dr. 
Bowerbank’s papers on the Spongiadie, published successively 
in 1862 and 1864 by the R(wa1 and Kay Societies, I found so 
much still left untold that I further resolvexl to draw each of 
these sponges themselves, and, placing their elementary parts 
beside them respectively, to write a simple description also of 
each (that is, confining myself as much as possible to familiar 
terms in our own language), and to follow the whole by ge- 
Ann. dk Mag, N, Hist, Ser. 4. Vol. iv. 1 
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neral observations showing how far I agree and how far differ 
from the remarks of my predecessors on this portion of the 
Spongiada?. 

Two of the sj)ecie8 which I have figured and described are 
new, viz. the Arabian ones; and tlie other two ai*c common to 
our own shores^ but liitherto very inadequately represented. 
Each contrasts in most respects strongly with the other, and 
all four brought togetlier in tliis way seem to me well fitted 
to convoy a good idea of the prinei])al as well as peculiar fea- 
tures of the sulisplierous Spongiadai respectively. 

My object has not been to present a mere descri])tion which 
might serve for a handlK)ok, but to give an elaborate account, 
with illustrations, of four of the most characteristic species of 
the division, to correct to a certain extent what apjxmr to be 
the ciTors of others, and thus to record, to the best of my abi- 
lity, descriptions and observations which might be relied uj)on 
for future classification. 

In these descriptions I sliall as much as possible avoid the 
word tissue' for siieli is only shadowed forth in the sarcode 
of tlie sponge, and, liowever much apparent in its fresh state, 
more', or less subsides into a glue-like mass on drying, when 
tissue in the higher developments for the most part puts forth 
its most definite, prominent, peculiar, and persistent charac- 
ters. The tissues and the structures of the sarcode, whatever 
they may Ik', are, for tlic most part, as it were in emhryo'^ and 
we have notliing to do with the naming of objects, in a scien- 
tific point of view, until they are unmistakably defined. 
Hence such terms as ovaiia, membrane'., oesophagus, pyloric 
valve, &c., in respect to the sponge, had better for the present 
be omitted, whatever their application hereafter may prove 
worth when such parts in the sponge are undeniably iden- 
tified. 

In the follow ing descriptions, also, it must not be expected 
that I have given the whole history of the British species, 
their habitat, locale. &c. ; this must be sought for in the works 
to which I have alluded, my dcsii'e being diiefly to contrast 
four prominent species among the subspherous sponges, two 
of which appear to have been undescribed, and the other two 
unsatisfactorily illustrated. 

The measurements (of course approximative) are chiefly given 
in the explanatioiis of the plates, to avoid confusion in the 
text, and units indicating so many ISOOtlis of an inch or frac- 
tions of the same (unless otherwise mentioned) have been 
employed, by which the relative proportion of the d^ects in 
size may be seen at once, and the real size readily computed 
if necessary ; while the illustrations of the sponges themselves, 
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although drawn after nature aa much as the subjc^ct would 
permit, are less for effect than for efficiency, the microscopist 
often having, in his delineations, to aim at that which an 
artist would not tolerate nor could supply. 

Tvthya arahimj mihi. 
n. I, figs. 1-8, and PI. TI. figs. 19& 20. 

Globular and free, or hemisj)herical and fixed. Surface 
soft, hispid, reticulated, with the pores oecuj)ying the inter- 
stices, and projecting spicules the lines of reticulation, all more 
or less matted togetlier by the dermal sarcode of the sponge. 
Large vents in more or less plurality, monticular. Internal 
Btnicture radiated, rigid, compact, consisting of a eorticular, a 
body-, and a nucleated portion. Corticular poftiori loose, ill- 
defined, consisting of tufts of spicules matted together by 
dermal sarcodc. Body fomiod of sponge-substance supported 
on bundles of spicules overlapping each other and radiating 
from the nucleus to the circumference : the whole penneated 
by the excretory system of canals, which, branching and ana- 
stomosing throughout, finally terminate in the vents on the 
surface of the sponge. Fleshy portion of sponge-substance 
more or less charged with minute spherical bodies like gem- 
mules. Nucleus globular, consisting of a more compact and 
dense condition of the spicules and stxmge-suhstance of the 
hody. Spicules of the surface all smooth and pointed, con- 
sistmg for the most part of groups of bifid, trifid extended, and 
trifid recurved heads, supported on long delicate shafts respec- 
tively, mingled with the pointed ends of the stout spicules of 
the body. Spicule of the body straight, smooth, fusiform, 
pointed at each end, or not unfroquently with one end more 
or less abruptly terminated and round. Minute^ thread-like, 
contorted spicules, semicircular and sigmoid, together with 
minute siliceous globules, abound throughout the sponge, but 
more particularly in the corticular jiortion ; somewhat larger 
ones, of a semielliptical form, with single^ pointed, incurved 
ends, and others of a like kinu, whose shafts consist of three 
curves (of which the central is the largest), with trifid ends, 
webbed together like a waterfowl’s foot, and bent inwards, arc 
not uncommon in this sponge. (Temmulcs(?) numerous, white, 
spherical, in all sizes of development up to the matured or 
largest, which consists of a spheroidal cell filled with glo- 
bul^ (?) of refractive matter ; gemmule white, when viewed 
hy direct light, but by tranamittrf light seen to be surroimded 
by an equwy spherical transparent portion, or cell, densely 
charged with extremely minute, bacilliform spicular bodies* 
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Size variably that of specimen figured 3 inches in its longest 
diameter. Colour: — corticular portion grey, body bnght 
orange, nucleus pink. 

Hah, South-east coast of Arabia, opposite the north-east 
end of the island of Masira. Free or fixed to the rocks along 
the shore. 

Oh<i, I found several specimens of this sponge about the 
locality mentioned ; some were floating or rolling about in the 
land-wash, and otliers fixed to the rocks — the latter with, and 
the former of course without, point of attachment. It is pro-* 
Imble that those portions alone float which, having got out of 
the water for a little time, get some air in tliem, and that 
when this is extricated they again sink to the bottom. The 
sarcodal substance of this sponge is so rigid and contrac- 
tile that, when alive, it can with difficulty be tom to pieces, 
lliose on tlie rocks appeared to me to get more rigid in pro- 
portion as T tried to get them off, until at last I was oblmed 
to apply my geological hammer and chisel to them. The 
forcible power of contractility here, as well as in Tethya lyn- 
curium^ which 1 shall presently describe, may partly account 
for the compact character of tlic sponge-substance after death, 
and the comparative absence of the excretory system of canals 
probably arising tlierefrom, in both these species. T, arahioa 
very much resembles T, cmnitm of our own shores : but I 
found no gemmules in it, like those figured and described by 
Johnston and Bowerbank respectively as peculiar to the latter 
species ; nor does the surface of the Arabian ^cies agree with 
tliat of J\cranivm figured in Johnston’s ^British Sponges/ 
It aj)pt‘ar8 nevertheless to be the representative of the latter oW 
the south-east coast of Arabia. 

In one small portion of tlie surface which I examined there 
happened to be several stoutish triradiate spicules, with their 
rays expanded in the corticular part, like those of Geodto^ 
showing, by this occasional occurrence, how such charaotere 
may be present in species otherwise diswnctly different. 

On treatment with iodine, faint traces of starch made their 
appearance in the globular contents of certain little cells, but 
not of the gemmules, which turned amber-colour. 

When dry, the surface of this sponge presents a ghstemug 
aabestiform appearance, from the number of delicate spicules 
which project beyond the dermal sarcode. 

Geodta [Cydoniumy Gray) arabicoj mihi. PL I. figs. &-16. 

Globular, free or fixed. Surface hard, hispid, eovered with 
a short hirsute dermal sarcode (where the latter is not abraded) 
densely charged with minute smooth spicules, beneath which 
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are a number of dimples or pores more or less regularly scat- 
tered over the whole sponge, with here and there larger ones, 
of the same appearance, which seem to be vents. Internal 
structure subraoiated, cavernous, consisting of a cortex and 
body, but no nucleus. Cortex hard, compact, composed a 
tliin but firm layer of globular crystalloids, apparently in con- 
tact with each other, covered externally by the dermal sarcode 
mentioned, and internally in communication with the body, 
the dermal sarcode presenting minute apertures of communi- 
cation between the exterior and interior of the sponge ; and, 
where abraded, that portion only of this sarcode which is usually 
stretched across the pore in tlie form of a diaphragm with 
central circular aperture some distance below tlic sm-face. 
Body formed of sponge-substance supported on intercrossing 
stout spicules, which circumferentially run into a zone of 
radiating ones that support the cortex, and ccntidcally into a 
denser condition, which is subnuclear ; the whole permeated 
by an excretory system of wide canals, wliicli, branching and 
anastomosing throughout, communicate to tlie body a cavernous 
subradiated structure, finally terminating in tluj vents on the 
surface of the sponge. Spicules of the dermal sarcode*, minute, 
smooth, slightly curved and pointed at eacli end. Globular 
crystalloids of the crust more or less elliptical, somewhat com- 
pressed vertically, and presenting an urnbilicatcd depression 
on the proximal side ; found in every ])art of the sponge, in 
all stages of development, but chicHy forming the crust. When 
young, consisting of a minute central jioint suiTounded by a 
radiated mass of hair-like spicules, which, in advancing to- 
wards maturity, become conical externally and, giving place 
to a clear general crystallization of the centre or body inter- 
nally, terminate at last on the surface in short, rough, club- 
shaped eminences and polygonal star-like facets (peculiar to 
the umbilicated depression and convexity respectively) sepa- 
rated from each other by shallow fissures, opicules of the 
body lai’ge, smooth, fusiform, slightly curved and pointed at 
each end. Spicules of the zone supporting the crust all smooth 
and pointed; provided for the most part with trifid extended, 
trifid recurved, and triradiate heads, in the proportion of about 
eight of the two fonner to one of the latter, which in point of 
etontnesB is more than double their size ; all funiislied witli 
long pointed shafts, of which the stout triradiate one is by far 
the snortest, although the thickest. Minute stellate spicules 
Ibund in every part of the structure, but most about the crust, 
iuidde and out, consisting of a variable number of smooth (?), 
atndgfat rays, radiating from a central globule ; also some few 
of a larger kind, in i^ich the rays consist of a number of 
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short conical processes standing out vertically from a thick 

f lobular body. Size variable ; that of the specimen figu^ 
inches in aiameter. Colour : grey on the surface, yellowish 
interiorly. 

Hob. South-east coast of Arabia, opposite the north-east 
end of the island of Masira. Free at the bottom of the sea, 
whence it gets landed by the waves. 

Ohs, I have never found a living specimen of this sponge, 
or a specimen fixed to the rocks : my descriptions are taken 
from dried ones found on the sea-shore, whose 8ha|>e never- 
theless indicates their free or floating habit. Pieces of stone 
and coral, however, may be attached to this sponge almost 
sufficient to keep it stationary at the bottom of the sea; and in 
these instances it is observed that the crust is always con- 
tinuous next to tlie foreign material, by which we learn that it 
must tlicrefore liave been the dermal sarcode outside the crust 
which attached th(5m to the surface of the sponge. Of course 
the same remark applies to the condition under which portions 
of O, arahica would float or sink to the bottom as that on T. 
areJnea, viz. tlie jjreseuce or absence of air in it. 

This species is closeljj’ allied to Oeodia zeilandioa of our 
shores ; and if hereafter it should be found that the dermal 
spicules of G, arahica are of the same kind as those which 
impart a like hirsute character to G, zedcundicay and that this 
character in the latter sliould bo owing more to their presence 
than to the projt^ction of the body-spicules (whicn in a. 
arahica are ten times as lone as the dermal ones), then it u 
not improbable tliat Loth will have to he r^arded as belong- 
ing to the same species. Stellate spienlea cuso abound in the 
dermal sarcode, hut they are subsidiary ; they are no more 
numerous there than the stellate spicules which we diall pre- 
sently see in the dermal sarcode of Pachymatima Johnsboma^ 
where a fusiform, rough, and not the stellate form will he 
found to be the dermal spicule in particular. Tiite the latter, 
whose surface, when fresh, is of a grey colonr, from the trane- 
lucont state of the globular crystalloids and wonge-tiaBue 
when soaked in water, it consequently becomes cnalky-white 
when dry ; and probably, like PocAymottswo idso, althou^ 
subsequently free, is, in the early part of its history, fixddin 
some submarine locality. 

On comparing the size of the pores and their distance apart 
in G.archioa with those in a fresh specimen of Pa<%OTan«im 
(where they appear in other respects to he precisely alike), 1 
find that the former are all much smaller and much nearer 
together than in the latter. But as they are much 
and much nearer together in the dried than in the s ped - 
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xneas of Paclgmatmnay I infer that iu the fresh state of G. 
aroAioa they would also have been much larger and much 
further an^ than in the dried specimen. This difference in 
siae and aistance therefore arises from contraction ; and allow- 
ance should be made for it in viewing the illustration, which 
is, of course, taken from a dried specimen. 

On raising a portion of the crust of a specimen of O. am- 
biea^ and taking out a piece of the subjacent structure (viz. 
that just inside the trifia heads of the spicules of the zone), I 
find, by treatment with iodine, that it often contains many 
decided starch-granules, whose presence seems to indicate that 
they were devdoped there, and there in particular, since the 
port was never so exposed before I opened it, and no por- 
tions of the structure taken from other parts of the sponge 
have, under similar circumstances, presented any trace of an 
amylaceous deposit ; nor have 1 ever been able to find any 
starch-granules in a corresponding position of the structure in 
Pdchymatisina Johnstonia. The remark is therefore made for 
what it may prove worth hereafter. 

Tethya {Donatia^ Gray) lyncurium^ Lam. 

PI. II. figs. 1-6. 

Globular^ ahnost spherical, fixed. Surface continuously un- 
even, wartlike, and rigid, except at the part of attachment, 
which is, of course, rough and tom ; consisting of small, more 
or less circular lobes, with interangular depressions, the former 
presenting the broken ends of spicules, and tlie latter, in the 
recent state only, the pores and vents respectively of the 
sponge, which the cortex, owing to its powerfully contractile 
nature, closes to almost entire obliteration after death. In- 
ternal structure radiated, rigid, compact, consisting of a cortex, 
body, and nucleus. Cortex defined, tliick, rigid, consisting oi 
sponge-fibre interlacing at right angles tlie spicules of the b^y 
as the bundles of the latter pass tlirough it, in an expanded 
form, to the surface ; the whole so dense as to assume the ap- 
pearance of fibro-cartilage ; charged with two forms of stellate 
spimiiar bodies peculiar to the species. Body consisting of 
sponge-substanoe supported on stout bundles of spicules over- 
mppmg each other and radiating from the nucleus to the cir- 
oxmiferGnce ; the whole penneat^^ by the excretoiy system of 
canals, which^ branching and anastomosing throughout, finally 
terminate in me vents on the surface of the sponge, l^ucleus 
large, globukr, consisting of sponge-fibre ana spicules, all in- 
t^Kiorc^ng and interwoven with each other so densely as, like 
the eortea, to present the appearance of flbro-cartilagc. 8pi- 
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eules of the bo^ straight, smooth, fusiform subulate*^hat is, 
awl-shaped, with one end round ; of difiercnt degrees of tenuity, 
but probably all subulate. Stellate spicules of two kinds, large 
and small or minute : large stellate spicule smooth, consisting 
of a clear globule of silex more or less covered with tubercular 
projections supporting a variable number of conical pointed 
rays, which are frequently more or less undulated, ana some- 
times bifurcated, at the extremity; situated chiefly at the 
union of the cortex with the body : minute stellate spicules 
consisting, in like manner, of a central globule, from which 
project a variable numb(ir of rough subspinous rays; found 
m abundance throughout the whole stnicture, particularly in 
the lines of the afierent or incurrent (?) canals, and the outer 

S >art of the cortex. Size of specimen figured about an inch in 
liametcr when fresh. Colour dull sponge- or amber-yellow, 
most evident in tin* fle^shy substance of the body. 

//oi. England, Devon, Budleigh-Saltcrton beach. Marine, 
place of growth to me imkuown. 

Obs. About three years since, several of these were found 
on the beach at Budleigh-Salterton, having by some means 
been wrenched from their place of growth ana thrown up (I 
think in the autumn) among other exuviae. They were 
brought to me quite fresh on the same day that they were 
founa ; but their place of growth is to me as yet unknown. I 
could discover no gcmmulcs or reproductive bodies in them 
like those observed in 7>%a aroBica ; and the afferent and 
efferent canals can only be traced by placing a thin vertical 
section of the cortex (after having been compressed while dry- 
ing) in bdsam, when the minute stellate spicules almost alone 
mark their course, on account of the homogeneousness of the 
structure and plastic consistence of its elementary tissues 
through which they pass, and in which, on this account, they 
appear to exist as mere canalicular excavations. In short, the 
fibres of the cortex are so soft, plastic, and delicate, that on 
drying they all collapse into a common mass, in which indi- 
vidually they become indistinraishable. 

It might be observed that uie abundance of minute stellate 
spicules in the afferent canals are for the purpose of straining 
the water as it passes through them into the body of the 
sponge ; but it must be first proved that they are in the afferent 
or incurrent, and not in the efferent canals, before this opinion 
can be held ; and then it can only be conjectural. 

Pachyvnaiima. Johnatmia^ Bowerbank. PL IL figs. 7-18* 

Subglobular, tuberose. Surface hard, or covered with a soft 
dermal sarcode (whore not abraded) densely charged wi4i 
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tnittute rough spicules^ beneath which are a number of pores 
more or less regularly scattered over the whole sponge, with here 
and there larger ones that appear to be vents. Internal structure 
dense, amorphous, without any appearance of radiation, con- 
sisting of a cortex and body only. Cortex hard, compact^ com- 
posed of a thin but firm layer of globular crystalloids in juxta- 
position, covered externally by the dermal sarcode mentioned, 
and internally in continuous contact with the body ; pierced 
by conical or dimpled depressions called “ j)ore8,’’ keeping up 
communication between the exterior and interior of the sponge 
thnmgh several microscopic apertures in the dermal sarcode 
opposite to them, when this sarcode has not been abraded, but 
where this has been the case presenting a diaphragm of it 
pierced by a circular fmerture some distance below the sur- 
lace*. Body formed of sponge-tissue supported on intercross- 
ing spicules, which circumferentially run into a narrow zone 
of tnradiatc ones that support the crust, the whole permeated 
by the excretory system of canals, which, branching and ana- 
stomosing througliout, communicate to tae body a cavernous 
structure, but not the least appearance of radiation ; hnally 
terminating in the vents at the surface of the sponge. Hpicules 
of the dennal sarcode minute, fusiform, rough or subspinous. 
Globular crystalloids of the crust for the most part eluptical, 
elongate, somewhat compressed vertically, and presenting an 
umbilicated depression on the proximal side, found abundantly 
in every stage of development in every part of the sponge, 
but chiefly in the crust, where they are packed together like 
masonry, and sometimes equally so round the calibre of some 
of the excretory canals for nearly an inch of their course in- 
wards. When young, consisting of a minute central point 
surromided by a radiating mass of hair-like spicules, which, 
in advancing towards maturity, become conical externally 
and, giving place to a clear crystallization of the body inter- 
nally, terminate on the surface m clavatc rough extremities or 
polygonal star-like facets (according to their position in the um- 
bilical depression or on the convex surface of the ciystalloid), 
separated from each other by superficial fissures. Spicules of 
ihe body all smooth and slightly curved, cylindrical or fusi- 
form, with simply rounded or inflated extremities. Minute 
stellate spicules abundantly dispersed in every part of the 
Spwge, and consisting of a vanable number of conical sub- 
•spinous rays, radiating from a more or less conspicuous 
central point. Size of specimen figured about If inch in 

^ That this diaphragm i« a portion of the dermal sarcode seems proba- 
ble, 6oiu the oocaaioum presence in it of the dermld spicule. 
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longest diameter when irosh. Colour lieht grey, becoming 
darker on contraction of the sponge after death. 

Hah. England, Devon. Bualcigh-Saltcrton beach. Marine, 
place of growth to me unknown. 

Obs. I found three specimens of this sponge on the beach 
at Budleigh-Salterton in February last, the largest ot wliich 
is about 3 inches in diameter. They did not present any 
pedicle of attachment, and therefore must have been free for 
some time previously. Sessile they are most probably at one 
time or other, and soon cement tliemselves througli the dermal 
sarcode to loose stones or rocks when tliey are left in contact 
with them respectively. But they always fortify themselves 
with their crust first, which thus as constantly intervenes be- 
tween the body and the foreign ingredient. It is the dermal 
sarcode which forms the bond of attachment. Two of the 
specimens were fresh and living when 1 found them on the 
beach ; but of their original place of growth I am as yet ig- 
norant. Sometimes, probably, such sponges are wrested from 
tlieir places of attachment by the dredges or trawls of the 
fishermen as they pass over sandy bottoms, and, when thus 
loosened and brought to the boat, may not be tJirown over- 
boaixl until some air has got into them, when they float on the 
surface till this is extricated, but, afterwards sinking, may be 
drifted at last by under-currents to the shore. 

It is to the microscopic apertures in the dermal sarcode 
covering the pores and their subjacent cavities that Dr. Bower- 
bank would apply the terms porcs ’’ and ‘‘ intermarginal 
cavities ’’ resjpectively — points to which we will now more 
particularly (Erect our attention. 

GENERAL OBSERVATIONS. 

Pores atid Oscules. 

To understand these terms, it is necessary to consider them 
abstractedly. Thus the young SpongiUa growing from the 
seed-like body may pix)bably be taken as tyjncal of the 
whole. It consists of many pores and one oscule. The 
former admit the particles of food to tlie sponge; and the 
undigested portions, having passed through its sarcodal sub- 
stance (apparently in the same manner and as easily aa 
the undigested particles in Amcebm are passed through its 
body, viz. without cicatrix), find their way into the excretory 
system of canals which terminate in the latter or single oscule. 
And this system, multiplied over and over again aa the mass 
increases in bulk^ probably accounts for the great number of 
pores, together witli the plurality of oscules presented by all 
the larger pieces of spon^. 
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Before the particles reach the pores, they pass through 
apertures in a delicate expansion of sarcode which, mem* 
mwe-like, covers the Spongilla^ which apertures (about 
l-700th of an inch in diameter) are extemporized here and 
there in this expansion, or closed^ as occasion may reauirc. 
Again, the single oscule, which is supported on a tuoular 
mammillary projection and passes through the sarcodal expan- 
sion, can also be closed or opened as required by the sponge. 

But these apertures are situated in a substance which is too 
delicate and evanescent to last long under rough treatment ; 
and hence the term ‘Spores ” has been used by naturalists for 
those superficial cavities which this sarcodal expansion covers 
in the more solid and durable parts of the sponge, viz. those 
which are evident to the unassisted eye. Hence the name 
^^Porifera” applied to the class by l)r. Grant, the term 

oscule ” having only been used for the larger pore which is the 
opening of the excretory system of canals. Vent ’’ has also 
hoen applied to the latter, which, as regards function, is, of 
course, more suitable. 

Thus Dr. Johnston, in his ^ British Sponges,’ p. 196, dc- 
goribes the surface of Oeodm zetlandica as dimpled in some 
places, with numerous pores placed pretty closely together, 
and large enough to be visiole witli the naked eye,” — to 
which Dr. Bowerbank (Brit. Sponges, vol. ii. p. 46) objects, 
stating that These orifices are not tlie pores, but they arc tlie 
intermarginal cavities which receive tlitj minute streams from 
numerous pores situated immediately above and within a short 
distance or them ; the tme pores, perforating the dermal mem- 
brane. are too minute to be visible without the assistance of 
consiacrable microscopic power.” Yet, in describing Packy^ 
matumaj only seven pages further on (p. 63), the same author 
states : — In the living condition the pores are not visible to 
the unassisted eye^ but in the dried state they are very dis- 
tinctly seen;” while at p. 110 of vol. i. we read: — ^‘In Pa- 
chymatisma Johnstoma, Bowerbank, a British sponge closely 
allied to the genus Geodm^ we find the dermal membrane 
perforated by innumerable pores, some as minute as -njVir iiich 
in diameter, while others attained the size of inch.” 

It is not difficult to see that there is some confusion here ; 
viz, that in the latter quotation “ pores ” (ranging from -nmr 
to rhr inch in diameter), which certainly cannot he distinctly 
seen by the unassisted eye, are stated in the former quotation, 
although not visible to ”the unassisted eye” in the living 
condition, to be very distinctly” so in the dried state. 

In this dilemma I jirefcr the prescriptive meaning given to 
the pores by Dr. Johnston, and as such shall continue to apply 
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it, leaving the pores” and intcrmarginal cavities ” of Dr, 
Bowcrbank for subsequent explanation. 

In iny description of the Ultimate Structure of Spongilh ” 
(Annals, 1857, vol. xx. p. 21), I have shown that the mem- 
brane-like sarcodal expansion in which Dr. Bowerbank’s 

pores ” arc situated, is composed, like the rest of tke animal, 
of a congeries of polymorphic sponge-cells, and that thus 
these ^ Spores” can be extemporised or closed in any part of 
this structure that occasion may nniuire. Hence Dr. Bower- 
bank’s term of dermal membrane ’’ does not give an adequate 
idea of the real nature of this development. Indeed it would 
be out of place, as it is out of character, to expect in the ever- 
changing, polymorphic, sarcodal substance ot these primitive 
animals anything to which the term membrane,’ as it is 
used in anatomical description for tlie higher animals, could 
be applied ; and it was on this iu‘,count that, in the ^ Annals ’ 
of lo56, 1 proposed the term pellicula” for the surface of 
sarcodal structures, this liaving previously been suggested by 
Mohl for the consolidated surface of material whicli has no 
distinct enclosing membrane, and hy Dujardin, wlio liktms 
it to the film which occurs over flour paste or glue when 
allowed to cool in the air.” 

I am aware that 1 have misapplied the term membrane ” 
myself, as regards Spongillaj in the paper to which I have 
alluded ; but that is no reason why 1 should repeat it here. 
In this paper, also, I have used the term apertures ” for the 
extemporized liolos in the sarc(Klal expansion covering the 
sponge, and the terms afferent” and efferent” for the in- 
current and cxcurrent systems of canals respectively which 
are hollowed out in the parenchyma of the lx)dy, and I shall 
continue to use these terms under the same signification. It 
should, however, bo remembered that while the efferent canals 
form a distinctly arboritic system, the afferent ones apfasar to 
be only passages of intercommunication between the exterior 
of the sponge and its areolar or vacuolar cavities, and between 
the aremar cavities themselves. For the more ultimate struc- 
ture of the parenchyma in BjpongiUaj see ^ Annals,’ Z, c. 

From the {lores ” (that is to say, my “ apertures ”) let us 
follow Dr. Bowerbank on to his ^^intcrmarginal cavities,” 
which, at p. 101, Brit. Spong. vol. i., are thus described: — 

They arc in form very like a bell the top of which has been 
truncated. They are situated in the inner portion of the dcr- 
jnal crust, the large end of the cavity being the distal, and the 
smaller end the proximal one. The open mouth or distal end 
of the cavity is not immediately beneath the dermal mem- 
brane. There is an intervening stratum of membranes and 
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darcode, of alx)Ut two-fifths the entire thickness of the dermal 
crust, which is permeated by numerous minute canals, which 
convey the water inhaled by the pores to the exj)anded distal 
extremity of the cavity. The proximal end is closed by a 
stout membranous valvular diaphragm, which the animal has 
the power of opening or closing at its pleasure.” 

Now, the result of ray dissection of this structure, both in 
GpOiUa and Ptwhymatisma^ being somewhat different and more 
elaborate, it will be better to describe it in my own words ; 
and usin^ the term pores ” in the sense of Dr. Johnston, viz. 
for tlie dimpled depressions of the surface, it is perfectly evi- 
dent that they ai’e the orifices of hourglass-shaped openings in 
the crust, whose constricted poition is situated about midway 
between the external and internal surtaces of the latter, as 

I irovod by their expanded portions on either side requiring to 
)e scraped off for a better observation of the constricted one. 

These hourglass-shaped openings are lined throughout with 
a thin film of sareode, which, in the constricted portion, still 
further reduces the diameter of this part by extending itself 
across it in the form of a diaphragm ^rovid(‘d with a central 
opening which is more or less spiral inwards^ the outer part 
01 the diaphragm being always Moreover the spire, 

which commences in the aperture of the diaphragm, is some- 
times prolonged inwards from it in the form of a spiral tube 
of four or five turns, which is again constricted in the centre 
and free at the inner extremity — thus dipping as it were into 
the inner portion of the hourglass cavity. (PI. TI. figs. 11, 12.) 

Hence the aperture througli the diaphragm is more or less 
spirally continued on on its inner side. 

Inwardly the film of sareode lining the inner portion of 
the hourglass opening of the crust is in continuation with that 
lining the areolar or vacuolar cavities situated at the circum- 
ference of the parenchyma of the sponge, into one of which 
this part of the hourglass opening expands itself ; and here, 
at the commencement of the expansion, may be observed mi- 
nute apertures, which are more or loss scattered all over the 
surface of the areolar cavity. Some of these appear to be in- 
tended to keei) up communication between the a^*oining areolar 
cavities, while others, viz. those on the vault or portion next 
the crust, are the terminations of certain canals coming from 
the surface of the sponge, to be hereafter mentioned. 

Externally the hourglass ojiening is covered by the dermal 
aarcode when this is present, which is not always ; for it is 
frequently absent in parts, having probably been rubbed off 
by the rolling about of the free specimens in the sand at the 
bottom of the sea ; but whether present or absent, tlie hour- 
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glaas cavity and its diaphragm remain the same in all other 
resjp^ts. 

This dermal sarcode presents a great number of minute 
papillsB scattered more or less over its whole surface, each of 
which is terminated by an equally minute aperture, the latter 
frequently more in appearance than reality, since a thin film 
of sarcode is frequently stretched across it, which, in its turn, 
may or may not be provided with a central oj^ening, the pre* 
senoe or absence of tiiese openings being juobably fortuitous — 
that is, depending on certain conditions of the sarcode during 
the death or desiccation of the sponge. (PI. 11. fig. 10.) 

The papillary apertures, averaging a little more or less 
than l“1000th of an inch in diameter, arc chiefly con^egated, 
over the openings of the liourglass-shapexl cavities of the crust, 
into distinct arem, each of which is more or less convex and 
presents an appearance like the top of a pepper-box (that is to 
say. a convexity pierced by the papillary ajiertures), which area 
itself is often pursed outwards in the centre also in a papillary 
form^ witli an aperture, in the living state, probably, at its 
termination. 

Lastly, the papillary apertures which are immediately over 
the outer part of the hourglass-shatied opening in the crust 
lead directly into this cavity, and tliose at the circumference 
of the area to minute canals which pass down to the vault of 
the areolar cavity (into which the inner portion of the hour- 
glass-shaped opening expands itself), throug:h tlie hourglass 
opening, but outside its sarcodal lining ; wliile the papillary 
apertures of the crust generally (that is, those, altogether outsicle 
the area) lead to similar canals which traverse the crust oppo- 
site to them, and also open within into the vault of the nearest 
areolar cavity. The two latter sets are the openings of the 
canals tn which I have alluded when describing the inner 
portion of the hourglass-shaped opening in tlie crust. 

I have not been able to observe any apertures opening intn 
eithea* portion of the hourglass cavity through its sarcodal 
lining direct: and the minute spicules so abundant in the 
dermal sarcoae are seldom present in it or in its diaphragmatic 
expansion. These spicules in the dermal sarooae are fre- 
quently arranged sponge-like around the papillary apertures — 
mat is to say, after the manner of polos supporting a conical 
tent. 

Thus it will be seen that tliere are many points of difference 
between Dr. Bowerbank’s and my descriptions, which need 
not be particularized, as both the latter are given abovf^ in 
extenso ; and should ocular demonstration be desired to connrm 
the statements I have made, this may be obtained by vertical 
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and horizontal sections of the crust in fresh, half, and wholly 
dried specimens respectively of Fadiymxitisnia Johnstonm^ 
carefully made and manipulated under the microsco^, taking 
the precaution never to reflect the film of sarcode which lines 
the cavities under examination, as this at once destroys all 
certainty respecting the apertures which may or may not exist 
in them in their intact state. 

One point, however, I would notice, viz. that I have not 
had an opportunity of seeing the aperture in the diapliragm 
open and cuose as stated by l)r. lk)werbank, which statement 
must have been an inference, as it refers to a specimen of OeAxlia 
Barrenly which had been pickled in strong salt and water 
(Phil. Trans, p. 1099). 

I have stated that, at this early period of animal develop- 
ment, we sliould not expect to find tissues of the same kind as 
tliosc'i in higher animals, and therefore that Dr. Bowerbank’s 
application of the term membrane ” to the dcnnal sarcode is 
not legitimate. But although the whole of the soft substance 
of the sponge on drying b<5Comes agglutinated into a homo- 
geneous mass like glue, there are frequently many parts of it 
m the fresh state, and sometimes in the dried {ex. gr. the cortex 
of Tethya lyncurium &c.), where tissue-like structure faintly 


appears. 

To deny, therefore, the presence of tissues in the sarcode of 
the lowest grades of animal life is not theoretically correct, 
however much it may be desirable to do so for practical 
purposes. 

We cannot see the elements of which water or glass is 
composed, but inference leads us to the conclusion tliat the 
one IS formed of particles of matter in an unci^Btallizod, and 
the other in a crystallized condition. Indeed, if we could see 
either in either state, there would be an end of all microscopy. 

All we know of things is by comparison, and for practical 

K josea we discourse of those characters which are most 
ilior to our senses ; still wc cannot help seeing in tlie sar- 
code of the sponge a looming of tissues which, like objects 
approaching from a distance, become more evident to us in 
the coarser, more durable, and more evident developments of 
the higher animals. 

/V But^ to return to Dr. Bowerbank’s “true pores,” which I 
We, m my description of the “ Ultimate Structure of 

(Annals, 1^7, vol. xx. p. 2D, designated “ ^rtures” 
of thsuivesting membrane. These 1 discovered iii lo56, while 
at (Annals, Sept. 1868, vol. xviii. p. 242). The manu- 

the hands of the printer in England in the month 
of Junei the iSrst pitrt published in the ^ Annals ’ on the 
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1st of August. Dr. Bowerbank announced his description of 
those a|>erture8 at the meeting of the British Association held 
on the 3()th of August ; and on the Ist of September appeared 
the other part of my paper, to which my note on the subject 
was appended. Thus, had the whole of my paper been pub- 
lished at once, I should have preceded Dr. Bowerbank in his 
announcement by just one, month. Yet Dr. Bowerbank very 
frequently alludes to his own announcement both in the ^Philo- 
sophical Transactions ’ and in the ‘ British Sponges,’ of 1862 
and 1866 respectively, without ever mentioning my nam^ in 
(connexion with it ; while my figure and particular account of 
those apertures, in the ^ Annals’ of 1857, is still, 1 believe, the 
only pimlished illustration of the fact. 

If it b(i assumed that this reticence arose from not reading 
my papers, then it must be also assumed that Dr. Bowerbank 
did not read what was published on his own special subject, 
and, consequently, that what is stated in the ^ British Sponges’ 
&c. is mostly upon his own ipse dixit : lacking, therefore, 
authority, it lacks confidence. 

It matters little who has discovered these apertures, so long 
as the fact is made known to the public j but the suum miffue 
should be a sacred obligation among individuals ; and nothing 
that is put before the public loses by additional evidence. 


Olohnlar crystalloids. 

This term I use for the little siliceous bodies which, closely 
packed together, form a hard crust on Qeodia and Paxkyma^ 
tisma^ whether free or in contact with attached pieces of rock 
or coral, and also sometimes coat the calibre of the larger ex- 
cretory canals of the latter for some distance into the paren- 
chyma of the sponge ; so that they are evidently accumulated 
in those parts which arc most likely to come into contact with 
foreign objects. They are imbedded in living sarcode of the 
sponge, which, acting as a plastic bond of union between them, 
tlius gains access to the surface, where it forms the dermoid 
layer, charged, as before stated, w^th minute spicules peculiar 
to the species. 

They are found generally in a more matured form in the 
crust, especially in Pachymai^ismay than in the body of tl>'' 
sponge, and, after full development, might be transferred frh 
the latter to the former probably as easily and as natur^ »» 
an Amoeba discharges its undigested material throi^^the 
surface of its body, viz. without injury. But beiy^hiefly 
confined to the crust in Qeodia a/rabicay while tlX^^bound 
generally in the body of Pachymatisma Johnstonir^ becomes 
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questionable whether the whole of ‘those formed in the crust 
are not entirely developed there. 

Be this as it may, they begin their development, and for 
some time follow it^ very much like the radiated crystalliza- 
tion of minerals, viz. first commencing from a central point, 
surrounded by radiating hair-like spicules, which finally be- 
come consolidated into a globular mass. Here, however, they 
leave the spheroidal or mineral for the organic form, and be-- 
come oval, compressed, provided with an umbilical depression 
in the centre, and a surface of clavate tubercles with more or 
less flat or conical ht'ads according to tlnnr position. 

It is remarkable also that, in the vertical section caused by 
fracture, the body is found to hav(‘ become a clear crystalline 
solid globule, still faintly showing the radiated lines of its early 
structure extending from the centre to the circumference (PL 1. 
fig. 12 a, & PI. 11. fig. 14 Z;). On no occasion have 1 been able 
to detect a central cavity in any stage of their development, 
either in their natural state or after having been exposed to a 
red heat, when the axial canals of the long spieuws almost 
invariably become expanded, and indicate, from their charred 
appearance, the presence of more or less animal matter. At 
whatever period, even under these circumstances, the crystal- 
loid was broken, whether in its early unconsolidated hair-lik(' 
or in its subsequent crystolline compact state, the same struc- 
ture was continuous rrom tlie centre to the circumference ; 
there was no appearance of central cavity. Thus, however 
much they reaemW the seed-like bodies of Spongilhi in ap- 
pearance, they totally differ from them in their structure and 
in their nature. The seed-like body of Spongilla is incompa- 
rably larger, commences as a simple spherical soft cell, look- 
ing like a white speck imbedded in the sponge, and finally 
b^mes coated with its homy or siliceous spicular cortical 
coat, as the case may be. (Annals, 1849, ser, 2. vol. iv. pi. 3* 
fig 6 ; and 1859, ‘ ser. 3. vol. iii. pi. 8. fig. 3.) 

To these glolmar crystfilloids Dr. Bowerbank has applied 
the term “ ovaria,” stating that, In an early stage they 
appear as a globular body of fusifomi acerate spicula, radiating 
from a central point in the mass ” (Phil. Trans. 1862 ; Brit, 
Spong. voL i. p. 141), that in the midst of this central point 
a central cavity is produced in which the incipient ova very 
shortly appe^,” that the inner and acute terminations of the 
radiating spicules fonn ^^the common inner surface of the 
cavity of tne ovarium, which is now filled with an opaque 
num of ova,” that a single conical orifice or foramen has 
also been produced in a portion of the wall, through which the 
ova ore destined to be ejwted,” and that this takes place by 
Ann. ds Hut. Ser. 4. Vol.iv. 2 
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the groTvinp^ again inwarda of the spicules, so as to fill up the 
cavity to their original central point of departure. 

, It 18 needless to criticise this deliberately detailed statement, 
which is by no means borne out by the figures intended to 
illustrate it, whatever tlie bodies may have been from which 
these were taken (Brit. 8pong. pi. 22. fig. 827, and Phil. 
^J'rans.). It must have Ix^en as difficult, one would think, 
to obtain all this information with the microscope as for a 
closed siUceom cavity to form itself in tlie central point of a 
radiating mass of spicules, tlien secrete ova in its interior, 
then form a hole for their exit, and then close its cavity up 
again so Jis to become a compact ball of silex, termefl by the 
author an “ adult ’’ or mature ovarium ’’ (!) (Phil. Trans. Lc, 
p. 815 ; Brit. Spong. vol. i. p. 143). 

Alluding to these globular crj^stalloids in Paohrjmatisma^ 
Dr. Johnston, with his natural modesty and lov(‘ of truthful- 
ness, observes : — The bodies which Dr. Bowerbank has de- 
scribed as the gemmules of its cnist are, he writes me, very 
much alike in structure to the granules of the Geodm^ which 
he finds also occur in the body of this sponge as well as in the 
crust. This suggests the (piery wheth(‘.r the cuticular gra- 
nules of Geodia may not bci t^ly gemmulea ; but I oonfesB 
that to me it appears th(‘ fpu'stion should be answered in the 
negative. J^heir position, their siliceous find crystalline cha- 
racter, and the mode of their aggregation, seem all opposed 
to it, and not less so the difference l)ctwcen them and the 
recognized gemmules of some Halichondriaj.” (Hist. Brit. 
Sponges, p. 202.) 

It seems to me that if tlic globular crystalloids of the crust 
of Geodia are to be considerea ovaria, the large stellate bodies 
of Tethya Jyncunumy which are similarly situated and very 
nearly as large (bearing the proportion of 6 to 8), slipuld also 
have this distinction : but these are called by Dr. Bowerbank 
stellate spicula.” (Brit. Hpong. vol. ii. p. 92.) 

Again, m a compound tunicated animal, about the size and 
shape of half a small pea, which, although probably described 
before, I have but just noticed on the branches of the fdcoid 
Cyatoseira granuUifa, in juxta|X)8ition with Grantia ciliata^ 
the mass, whicli is of the whiteness of snow, is chiefly com- 
posed of globular crystalloids of carbonate of lime, presenting 
conical points all over them, very similar to fig. 13 a, PI. I. 
This crystalloid, when compared with tliat of Geodia a/rabioa^ 
bears the proportion in diameter of 3 to 8, but, although raucli 
smaller and composed of carbonate of lime instead of silex, 
has exactly the radiated mineralogical structure of the globular 
crystalloids of Pachymatimna and Geodia ardbica (fig. 12, a, 
PI. I., and fig. 14, r, PI. II.). 
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Now, surely, it cannot be said that these globular crystal- 
loids, firmly packed in between the cells of an Ascidian and 
bound do^v^l hy its general tough integument, can be tlie 
ovaria ” of this animal. 

In short, 1 can see nothing to account for the opinion that 
the globular crystalloids of the crust of Oeodla ancf Paclgma- 
tisma (for they are both alike) are ovaria,” excepting tlic 
undiscovered presence of any other propagative form in the 
species, in which case, if the ciystailoids were ovaria, they 
would demonstrate the fact directly, l^hese animals ao not 
propagate by a gcmmulc here and there, but by hnis of thou- 
sands; and amon^ all the ciystailoids of these two sponges 
that I have examined in all stages of development, by fire, 
water, fracture, and acid, 1 have not been able to find one 
with anything apjiroaehing to a central cavity. 

With reference to the Ascidian mentioned, 1 might also here 
cursorily state that it is almost as full of starch -granules, dis- 
persed among the crystalloids, as would be an equal amount of 
potato-substance. The conical projections of the crystalloids, 
too, have very much the ajipearance of dog’s tooth cales])ar. 
as if structurally developed under a combination of aniinaf 
and mineral influence. 

Reprodacti ve Ehinnds, 

In an illustrated paper on the identity of the seed-like body 
of Bpongilla and the winter-egg of the freshwater Bryozoa 
(Annals, ser. 3. vol. hi. p. 331, 1859), I have endeavoured 
to show that the seed-like bodies of Bpongil/a are so nearly 
allied in their structure and nature to the winter-eggs of the 
so-called freshwater polypes that, for tlie present at least, we 
must regard them as gemmules. This resemblance was pointed 
out long ago by Meyen {ap. Johnston, oj). cit. p. 154, footnote). 
They are chiefly formea in the oldest part of the structure 
(that is, at the oasc of Bpongilla) ^ and arc eliminated on the 
disintegration of the mass, which is more or less effected by 
the winds and the dry weather to which it is exposed after the 
water has left it adhering to the sides of the tanks and quarry- 
pits in the island of Bombay, where it so abundantly grows. 
Subsequently, when the tanlts become refilled by the rains,” 
towards the end of July, the eliminated seed-like bodies may 
be seen in great numbers, together with the winter-eggs of the 
fipeshwater Bryozoa, floating about on the surface of me water, 
where, after having become thoroughly soaked, they begin to 
throw out their sponge-like substance, and, adnering to float- 
ing objects on, or to rocks beneath, the water, finally grow 
there into new sponges ; while the seed-like bodies still re- 
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maining at the base of the parent chiefly renovate the old 
mass — although 8uch is the nature of the sarcode of Spongillaj 
that T think fumost any j)ortion of it, on becoming thoroughly 
soaked, even after drying for a whole hot season, might, under 
advantageous circumstances, grow into a new individual. 

With such properties, then, the seed-like body seems to be 
more allied to a bud tlian anything else, and therefore truly to 
deserve the name of “ gemmulc.” 

The “ ciliated gcmmule,” first described by Dr. Grant, and 
latterly more at length by M. N. Lieberktilin (Annals. 1856, 
vol.xvii. p. 407) as the swarrn-sporc,^’ I have not yet nad an 
q;)portumty of seeing either in the fresh- or salt-water sponges. 
But of its existence there can be no doubt : and if it had b^n 
particularly sought after, probably it would not have escaped 
my observation. 

I have, however, as will have been seen, described and 
figured bodies in Tethya arabica (fig. 10, PI. II.) which seem, 
under the circumstances, to be very much allied to the gem- 
mules of T. cranium figured by Dr. Johnston. They are 
of all sizes below 15-6000tha of an inch in diameter, and 
situated in the fleshy part of the Tethya^ chiefly towards its 
base, where they, by the aid of a common lens, appear in the 
form of little white specks scattered plentifully tnroughout this 
substance. The white speck, however, is not the whole of 
this body ; for when it is viewed through the microscope by 
transmitted light, it is seen not only to be spherical in itself, 
but also to be surrounded by a spherical transparent capsule, 
charged with minute bacillary bodies resembling spicules, but 
not siliceous, I think, although resisting the solvent power of 
nitric acid applied to them on the slide. They may be albu- 
minous tubes on which future spicules might be developed, 
but are too minute for anything but conjecture of this kind« 
On the other hand, the spherical nucleus or opaque white body 
itself appears to be composed of albumino-oteaginous matter, 
in some mstances assuming the form of minute globular masses, 
but for the most part so consolidated by first the drying ana 
then, latterly, the soaking in spirit and water of the sponge 
for elementary examination^ that hardly more can be satisfac- 
torily stated of it than that its contents appear to be albumino- 
oleaginous, and that these had a minute ^obular structure. 

Still there are these bodies scattered in great abundance 
through the fleshy portion of the sponge; and they seem to get 
their capsule developed in proportion to their size, so that at 
an early period they would be nothing but white albuminous 
spherules. 

T have not been able to find anything like them in Tethya 
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lyncurium or in Pachymatisma Johmtonia ; and of course 
tney could not, if present, be detected in the dried state of 
Geodia arahica ; nor has any one ever described such bodies 
in either of these species ; but gemmulos have been described 
and figured in Tethya cranium by both Johnston and Bower- 
bank, and therefore it is interesting to find something of the 
kind in the Arabian lepresentative of this sponge. 

Two kinds of gemniules, with marked difference, have been 
described and figured by Dr. Bowerbank in T. cranium (Bnt. 
Spong. pi. 25. figs. 343, 344) ; but when he adds (vol. ii. 
p. 87) that ^Mt is higlily jirobable that this marked diffcrcn(*e 
in structure is sexual, and, from the more highly develop(*xl 
condition of the second or largest form, that it is the female [!] 
or prolific gemniule,” it can only be hoped that Dr. Bower- 
bank’s illustrations are, as usual, much better than his physio- 
logical interpnitations. 

We use the terms sperm ” and germ-cell ” for the male 
and female elements of the true or impiegnative process of 
generation; but the tcim ^^geminule” stands for “bud^” in 
which no one has yet detected more than a portion of the 
product evolved from a combination of the male and female 
elements of generation. 

In short, the true or iinpregnative process of generation in 
the Sponge has not yet been made public, even if ever disco- 
vered. Lieberkilhn (/. c.) has stated that he has seen ccdls 
filled with spermatozoa in SponyUhi ; Prof. Huxley has de- 
scribed and illustrated what ho considers to be spennatozoa m 
an Australian species of Tethya] and I have latterly en- 
deavoured to throw more light on the subject by pointing out 
the probability that in the freshwater Rliizopoda (e.g. Diffiugia) 
the nucleus furnishes the aperm-^ and some other part of the 
body of IHMugia the oerwi-cells, which produce the new ge- 
neration (Annals, 1865, vol. xv. p. 172). But how far this 
ma^ be correct in itself, or how far it may apply to the gene- 
rative process in the sponges, remains still to be discovered, 
since at present this process is as much a mystery os the ge- 
nerative process was in the stipitate Fungi before QSrsted and 
Karsten demonstrated that it took place through the union of 
male and female cells growing out of the myceuum. 

I observe, however^ that much of the sponge-substance on 
the surface of T, arabtea is charged with minute nucleated cells 
about 2-6000ths of an inch in diameter, frequently ffrouped to- 

S ether, as if the group had been developed in one ocll — and that 
le substance so charged is especially supported on the rays of 
the trifid spicule, as shown in fig. 20, PJ. II. Neither could 
1 help being struck with their resemblance to similar nucleated 
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cells which I have found and described in the chaml)er8 ot 
Opcrmlina arahica^ and which in some specimens of tliis test 
in my possession may b(‘ seen (for they aj)})€^ar to be the same) 
on their way out from the introseptai canals, nr at the orifices 
of holes in tlic S])ire, eover(*d witli a coating of white cnlcareons 
matter. What the real nature of those supported on the trifid 
spicules of Tefhya arahica may be 1 must leave future ob- 
servation to determine. 


Spicules. 

In describing the spicules, it is very desirable to state 
whether they are straight or curved, as they maintain this 
characteristic featurci throughout in the sp(T.i(‘.s which I have 
described, whatever their other forms may be. Jn vain we 
look for this in the specimens of specific description ” pro- 
posed by Dr. Bowerbaiik (Phil. Trans. 1862, p. 1132) for 
‘‘ adoption by naturalists,” and, of course, followed in his in- 
dividual descriptions. 

Now in Tethya arahica and Teiliya lyncuriurrij as may be 
observed by the illustrations &c., they are all straight, whereas? 
Ill 0<mlia arahica rinA Fackyiruitisma Joknstoiiia they are all 
curved, however varied in other respects. 

When we look for a figure of the spiculum of the latter in 
Dr. Bowerbank’s illustration of Pachymatimna (Phil. Trans. 
1862, pi. 72. fig. 6, and Brit. Spong. fig. 353), we find the spi- 
cules there not only almost all straight, but for the most part 
also pointed at each end, instead of being all curved in the 
shaft and round or inflated at the ends ; so that one is tempted 
to doubt if it be a figure of this sponge. 

Again, when we turn to the two figures of Geodia Barretti 
in the Phil, Trans, (pi. 72. fig. 5, and pi. 32. fig. 2), the latter 
of which is repeated in the Brit. Sriong. fig. 354, we find fig. 2 
three times as large as fig. 5, and the radii of the patento- 
temate ” spicules m fig. 301 (Brit, Spong.) still larger ; yet 
they are all set down as x 50 linear.” Which is the true 
representation? Generally speaking, these illustrations are 
beautifully executed ; but of their trutlifulness ore we to say, 
after having only examined one or two of them, ex uno disce 
omne^ ? 

Had Dr. Bowerbank drawn these figures himself, these 
mistakes could hardly have occurred : neither ought they to 
iiave come before the public so untruthful under any circum- 
stances. 

But the plan throughout pursued by Dr. Bowerbank, in his 
description of the SpongiadHe,can never suffice for the subject. 
Mere magnified views of the elementary parts alone of objects 
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described in new terms, for the most part borrowed from the 
Greek, instead of from the language of the country, which 
would supply nearly all that is necessary, must ever prove 
more or less enigmatical, and therefore correspondingly tire- 
some and im})racticablc. 

We shall never get a satisfactory idea of the Spongiadse 
until the sjiecies have been simply hut truthfully figured side 
by side with tludr elementary parts, and as simply (lescribed. 
Association, with both, will then supply what the latter certainly 
fails to do separately. 

It was with this view that I sent home to Dr, Bowerbank 
nearly all the collection I made on the south-east coast of 
Arabia, thinking that he was about to accomplish this great 
work, which requires a master mind of no ordinary ability to 
produi‘c, and the confidence of a bold publisher to print. But 
my collection, with many others, arc locked up in l)r. Bower- 
bank’s El Dorado, which, like his papers published successively 
by the Royal and Ray Societies, contain many good things, if 
one could only get at them. 

Cla^i^iJication» 

A glance at my figures will show that Tethya h/ncurium 
differs so much from 1\ arahica that it cannot rightly be 
placed in the same genus with the latter ; while T, arahica 
IS so nearly allied to T, cranium that these two also must of 
necessity come together. Hence Dr. J. E. Gray, in his ar- 
rangement (Proc. Zool. Soc. Lond. May 9, 1867), has very 
properly made a separate genus, under the name Donatia^^ 
for T, iyncariuin. Ills third or club-shaped ” spicule is but 
a modification of the subulate or awl-shaped form common to 
the species. 

Again, for sponges of the type of Ttfhya cranium he has 
assigned the term ‘‘Tethya;” and here my T, arahica must of 
course come. Thus Dovatia and Tethya form the first genera 
respectively of his first and second divisions of the Tethyadee. 
Dr. Bowerbank places both under the genus Tethya^ 

Under Dr. Gray’s Tethya should also come my T, dajciy- 
hi^a. described and figured in the ‘ Annals ’ for .January last 
(p. 1.5), which, I regret to state, lacks minute detail, from my 
having parted with the specimen. 

The gmmPachymatiBma naturally appears first in Dr.Gray’s 
family of Geodiadee ; and my Ch. arahica^ being closely allied 
to Q. zetlandica. u»der his third genus, viz. that termed 
Cydonium.” 

With Dr. Gray’s love for the subject, together with his great 
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ability, long experience, and the advantages afforde^d by the 
British Museum for reference both to speeimens and nuoUca- 
tions, we could not have a iK^ttcr authority in point of classi- 
fication ; but, of course, this must deptmd very much upon the 
assertions of others, which, if incorrect, reflect dishonour upon 
those with whom they originated, and not upon the author of 
the classification. 

In offer nig the few remarks above mentioned, I do not pre- 
tend to comment on the subject generally : and should it here- 
after be found that my Tethya arahtca and Geodta arahica are 
one and the same respectively with the 71 cranium and O, 
Zetland, ica of our own shores, which, on more careful examina- 
tion of the latter, I do not think unlikely to be the case, it will 
be so far fortimate that the species have been thus reduced, 
and my names obliterated, feeling as I do conscious of the 
but too melancholy conclusion expressed by Raspail, at the 
end of the preface to his ^ Diet, de Terraes des Sciences Natu- 
relles,’ that La science ne marcho que par la nouveautd des 
faits j ct la nouveaut^ des mots, ou la rend stationnaire ou bien 
la fait r^trograder.” 


EXPLANATION OF PLATES I. & n. 

N.B. All the figures in these plates are more or less diagrammatic, for 
convenience of illustration, except the drawings of the four Sponges them- 
selves, which are delineate after nature. 

The measurements (of course, approximate^ aro fl^ven in units indi- 
cating so many 18(X)thg of an inch, or in fractions of these, unless other- 
wise stated, by which the relative proTOrtions in siso of the objects can 
be seen directly, and the real ones rea^y ascertained by computation, if 
desiw^d. 

l^ATK I. 

lig. 1. Tethya arabicaj n. sp., natural size, showing the hispid state of 
the surface and three large vents. 

i^lkjr. 2. The same, section to show internal structure ; a, matted sponge- 
substance of surface supported on the distal portions of four 
kinds of spicules ternunating respectively in single^pointed, 
bifid and trifid extended, and tnfid recurved extremities | 
by sponge-substance of body supported on bundles of spicules 
overlapping each other, which radiate from the centre to the 
circumference, and present between them the truncated canals 
of the efferent or excretory system ^ r, nucleus, consisting of 
densely matted sponge-fiwn interwoven with intercrossing 
spicules. 

Fiy, d. The same, portion of surface magnified, showix^ reticular armnge- 
ment of the lines of spicules with pores in the interstices. Seen 
only In the fresh or \mdriod state. * 

Fiff. 4. The same, forms of the distal extremiues of the spicules of the 
surfacse, respectively, all smooth and straight : o, stout, fusi- 
form, pointed at both ends, 260 long by 2i brciid (fiat is, 
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360-1800the long by 2 J-1800thi of an inch broad) : occasionally 
pointed only at tho distal and rounded at the othor end, awl- 
shaped : by dy slender, bifid and trifid respectiyely : shaft pointed, 
460 long by 1 broad ; rays 6 lon^ by | broaa, all pointed : 
c, slender, trifid recurved, shaft pouited, 820 long by f broad ; 
rays 6 long by J broatl, all pointed. 

Fig, 6. The same, characteristic spicule of the body y straight, smooth, 
fusiform, pointed at each end. 260 long by 2J broad : o, occa- 
sional spicule, ibsiform awl-snaped, round at one extremity, 
pointed at the other, or rounded more or less at both on(W. 
Theso two spicules also enter into the cKimposition of the crust. 

Fig, 0. The same ; very minute spicules and siliceous globules, most nu- 
merous in the matted structure of the crust ; tne former like bits 
of thread, sigmoid and semicircular respectively, more or less 
contorted; largest sigmoid form 1 -2000th meb long by l-240(X)th 
inch broad ; siliceous globule l-0OOOth inch in diameter. 

Fig, 7. The same ; occasional spicules somewhat larger than the last, 
found in tho sareode generally : n, shaft semiolliptical, incurved 
and pointed hook-like at tho extremities, more or less contorted ; 
Wgest lO-OOOOths inch long : 6, direct, half-lateral, and lateral 
views respectively of a similar but more complicated hooked 
form ; shaft consisting of three curves, of which the central is 
the hugest ; extremities trifid, rays expanded and webbed toge- 
ther like a waterfowl’s foot, incurved in the opposite direction 
to the external curvatures of the shaft, which are the reverse of 
the central one ; 6-(K)00ths inch long. 

The latter is an intricate form, but easily nnderstood by 
drawing the curves &c. in accordance with the description. 

Fig. 8, The same, real lengths of the spicules respectively : a, bifid and 
trifid extended ; o, trifid recurved ; c, boay-spicule. (See figs. 
4 and 6 regjectively. 

Fig. 19 (PI. IL). The same, form of gemmule(P), showing nuclear, 
opaque, or whitii portion, enclosed in a transparent capsule 
cnarged with extremely minute, bacillary, pointed, spiculuorm 
bodies; 4-180()th8 inch in diameter; bacillary body l-OOOOtb 
inch long. 

Fig. 20 (PI. II.). The same, trifid spicule of surface, bearing sponge- 
substance charged with nucleolated cells ; largest cells about 
l-8000th inch in diameter. 

Fig,0, Oeodia {CgdoniunifOrm) arabicoy n. sp. (PI. l.\ natural size; 
dried specimen, founo on tho sea-shore, probaoly after having 
been much exposed to friction in the waves, as no dermal sar- 
code remainea upon it ; showing surfiu^ uncovered by dermal 
saroode, dimpled over with litue pores, and here and there 
larger ones, probably the vente (oscules) or terminatioxis of the 
efibrent canals. All much smaller than during the living state, 
the reduction in size having been produced oy contraction in 
diying. 

Fig, 10. The tamo, section to show internal structure (taken ftpom an- 
other spemmen) : o, crust composed of globular crystalloids, 
covered with dermal sareode cnarged with minute spicules; 

b, Kone of trifid spicules of different forms supporting the crust ; 

c, sponge-substance of the body supported on stout curved fiisi- 
form spicules arranged more or less in a direction radiating from 
the centre, presenting the truncated canals of the efferent or 
excretory system; d, central portion more compact than the 
rest. 
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Fiff. 11. The same, portion of surface more magnified : a, part of crust 
showing pores uncovered by dermal sarcode ; b, portion cover^ 
with denniil sarcode charged with minute, smooth, curved fusi» 
form spicules, pointed at each end ; r, form of dermal spicule 
more magnified, size IH to 25 long by j broad, ('fo compare in 
size with body-spiculo (fig, 15), which is ton times as long.) 

For more d’etaiF of th(j dermal saorcode and pores, see illustra- 
tions of Vachymattuma Johnstonian FI. II. 

Fig, 12. The sarre, globular crystalloid of tho crust, oval obtuse, com- 
pressed in the axis of the umbilicated c‘entral depression : «, ver- 
tical section, showing:-- -the crystalline nature of the body, tra- 
versed by faint lines radiating from the centre ; the umbilicated 
depression lielow; also the margin, formed of the clavate tuber- 
cles of the surface. Size, 8 long by 7 broad and 5 thick. 

For the development and furtfier illustration of this body, 
see that of Pa^cht/matis^min FI. II. 

JYg. l.'b The same, minute Stella to crystalloid with which the etnicture 
generally is more or less charged, particularly towards the cir- 
cumference, 1 to (l-OOOOths inen in diameter : a, not unfrequont 
fonn, 8 to ll-(XK)0ths inch in diameter. 

Fig 14. The same, forms of distal ends of the spicules of the zone (fig. 

10 A) which supports the crust, respectively; all smooth and 
pointed ; proportional^ magnified : a, robust, triradiate ; shaft 
sti’aiglit, ^16 long by 7 broad; rays more or less slightly imdu- 
lated, 15 long by 6 broad : fe, end view of head, to show tri- 
radiate form, shaft truncated : c, trifid extended, less robust ; 
shaft straight, 420 long by 8 broad ; ray 6 long by 1 broad : 
d, trifid recurved, shaft much the same as the last, straight, 
8/0 long by 2 broad ; ray 5 long by 1 broad (these spicules are 
arranged in groups ; and there are about five to eight of the more 
slender forms, c and d, to one of the robust, a) : e e, occasional 
forms. 

Fig. 16. The same, characteristic spicule of the bo(^ ; stout, curi'ed, 
smooth, fusiform, pointed at each end ; size 2(>5 long by 4 broad. 

Fg. 10, The same, real lengths of tho spicules respectively: a, trifid ex- 
tended; b, trifid recurved; r, triradiate ; (/, body -spicules. (See 
figs, 14 and 15 respectively.) 


Plate II. 

I*Vg. 1. Tethya (Dmatiay Oray) lynturvamy Lam., natural size ; n, view of 
exterior, showing lobate or vvarted surface ; i, vertical section, 
showing the cortical portion pierced by the expanded bundles of 
spicules, which, radiating from the centre or nucleus, terminato 
by broken extremities on the surfiice. 

Fig. 2. The same, portion of tho surface more magnified, showing by the 
dotted points the broken ends of the spicules as they traverse 
the wart-like lobes, and the depressions in the interongular 
spaces where the pores and vents are respective!^ situated. 

Fig. 3. The same, vertical section, more mognifiea, showing ; — a, cortical 
portion formed of sponge-fibre horizontally interwoven with the 
expanded ends of the bundles of spicules radiating from the 
centre — the whole so dense as to assume the appearance and 
consistence of carti^e ; 6, spon^-substance of the body sup- 
ported on the radiating bundles of spicules, which overlap each 
other and present between them tne truncated canals of the 
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efforent or excretory system ; c, nucleus, consisting of densely 
interwoven spongo-nbre and spicules, resembling the cortical 
portion in appearance and composition. 

Fiff. 4. Tne same, characteristic spicule of the sponge generally ; straight, 
smooth, more or less uisifomi, awl-shanou; seldom if ever 
pointed at both ends, although frequently much attenuated; 
shorter and more abruptly terminated on one side than on the 
other, the enlarged end round, sometimes inflated. Size, 70 to 
120 long by J to 2 broad : c. largest, real length. 

The distal ends of those spicules which, projecting beyond the 
cortical portion, appear to be always broken off, probably do not 
differ from the one just described, as no other form of long spi* 
culo than this is to bo found in any other part of the sponge. 

Fig. 5. The somo, largo stellate crystalloid, more or less scattered through- 
out the structure, but most numerous at the point of contact 
between the cortical and body portions ; rays more or less in 
number, often undulated, and sometimes bifid at the extremities. 
Total diameter 1 to (1 ; central globule or body of largest 2 in 
diameter ; ray 2 long ; body and rays all smooth, clear, and 
crystalline. 

Fig. 6. ^Jlio same, minute stellate crystalloid, relatively magnified, to 
compare with the foregoing ; 2 to 4-6000ths inch in diameter : 

more magnified view ; hy ray still more magnified, to show its 
rough spinous surface. 

Fig. 7. Fachyniatisma JohmUmiay Bowerbank (PI. IJ.), natural size of 
specimen: a, view of the exterior, showing j>ore8 and large 
vents ; 6, section through the centre, showing thickness of crust 
and cut portions of the efferent or excretory system of canals. 
Structure amorphous, massive ; centre undistinguish able. 

Fig, 8. The same, section of interior, more magnified, to show the cha- 
racter of the efferent system of canals. 

Fig. 0. The same, portion of surface more mognifiod : a, part of crust 
uncovered b^ dermal sareodo, showing the pores only ; pores 
l-24th inch in diameter and about 1-1 2th inch apart, but slightly 
variable hot h in size and proximity : hy portion covered with 
dermal sarcode, charged with the minute, rough, fusiform spi- 
cules peculiar to the species; pores beneath faintly, if at all, seen 
in the fresh state. 

Fig. 10. Tho same, portion of the surface covered by the dermal samode, 
greatly magnified, slnming the papillai 7 apertures of the afibrent 
or incurront canals dispersed over it generally^ but more parti- 
culnrly over the area covering the pore, which is situated in the 
centre, averaging about 1 -82nd part of an inch in diameter ; 
papillary aperture about 1 -900th inch in diameter, but slightly 
variable in size. 

Fig. 11. The same, pore greatly magnified, surrounded by tho globular 
crystalloids of the crust, showing : — a, the diaphragmatic exten- 
sion of the sarcodal lining, and e, its central opening ; the former 
veiy variable^ 10 to 26 in diameter, and the latter more constant, 
avetaging 6 in diameter. 

Fig. 12. The same^ vertical section of pore, showing hourglass-shaped 
cavity covered in oxtemally with dermal sarcode and opening 
below into one of the areolar cavities at the c^cumferonce of 
the sponge : o, external chamber of hourglass cavity ; 6, internal 
chamber, opening into areolar cavity ; c, dermal sarcode sur- 
mounted by papillary apertures; dy diaphragm of pore; c, spiral 
opening in the same, more or less extended, but in this instance 
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carried inwards for four or five coils in a tubular form, con- 
stricted in the middle. 

Fig, 18. The same, mapifled view of dermal spicule, 2 to 5-6000ths 
long by l-000(Jhth inch broad : a, more magnified view, to show 
rough, subspinous or tuberculous character. 

Fig, 14. The same : a, globular crystalloid of the crust ellipticaL com- 
pressed in the direction of the axis of the umbilicated aepres- 
siou in the centre : h, vortical fracture, showing the clear crys- 
talline nature of the body, traversed by faint lines radiating fipom 
the centre, the umbilicated depression below, also the margin 
formed of the clavate tubercles of the surface ; size 8 long ny 
4 broad and fi thick : c, cwly form, showing hairliko appearance 
of spicules radiating from the centre ; size 2-0OOOth8 inch in 
diameter : rf, more advanced stage, portion of surface to show the 
conical form assumed by the ends of the now half-coherent, 
hairlike, radiating spicules : a, fully developed state, portion of 
surface to show ito star-like facetted form. 

Fig, Id. The same, minute stellate spicule, more or less scattered through- 
out the whole structure ; rays variable in number, subspinous ; 
total diameter of largest forms 12-6000ths inch ; central globule 
1 to 2-6000ths inch in diameter; ray 0 to 12-0OOOth8 inch 
long : o, more magnified view of the ray, to show its spinous 
character. 

Fig, 10. The same, triradiate spicule supporting the crust, shaft and ravs 
all pointed : a, terminal view of same, with shaft truncatecl ; 

another form, with rays and shaft all rounded or infiated at 
extremities. This spicule in Pachymntima is subject to great 
variation in every respect. 

Fig, 17. The same, characteristic spicules of the body: «, more slender 
form ; 6^ real length. Those are all curved, smooth, more or 
loss cylmdrical or fusiform, with round or infiated extremitiea, 
seldom if ever pointed ; longest about 85 by 2. They are also 
subject to groat variation based upon the fonn given. 

Fig, 18. The same, extreme varieties of spicules : a, oarlv stage of globular 
cxystalloid, with apicule projecting from umbilical^ depression; 
6, elliptiotd form of long spicule ; c, club-shaped form ; d, hour- 
glass lorm. 

For the description of figs. 19 and 20, see Explanation to PL L 

[I could have wished tliat the lines of the spicules in figs. 
15 and 17 of Plates I. and II. resiiectively had been more 
even. But I am content ; for the uand which did them is 
now paralysed in death, although others, without this emla- 
nation, might be dissatisfied, from want of association. Tney 
were tae last efforts of the long and useful career of one who 
has heretofore etched my drawings, as well as, probably, those 
of many others, with an ability and accuracy which, as in 
the present instance, with the exceptions mentioned, left no- 
thing to be reasonably desired.] 
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TL — Note on an Alcio^ndy a Parasite of Cydippe densa, 
By Edward Ren£ CLAPARfeDE, rrofessor of 

Comparative Anatomy in the Academy of Geneva^ and 

Paul Panceri, Professor of Comparative Anatomy in the 

Royal University of Naples*. 

[Plate V.] 

The autliors, having made in the month of March last obser- 
vations on tne same subject, which a^ec and are mutually 
complementary, have determined to publish them in conjunc- 
tion, and prior to other works, in order to make known sooner 
the first and perhaps the only observations that have been 
made on the metamorphosis of the Alc{op(e'\^ and to illustrate 
this case of eudoparasitism, singular among the Annelida J. 

Among the many deep-sea animals wliich th(' currents 
bring into the Gulf of Naples, and which delight as well the 
resident naturalists as those who resort to these shores from 
distant countries, one of the numerous and elegant forms 
of the Beroids is a Pleurobranch, corresponding, as we think, 
to the Cydippe densa of ForskAl, better described by Oegen- 
baur unaer the more recent name of hormiphora^^ In 
some individuals of this species, obtained at different periods, 
there were visible within the gelatinous mass, and also towards 
the outer surface of the lx>dy, some white corjiuscles, which at 
first sight we took for those larvae of Distomoy with the tail 
armed, which have been described by G. Muller |1 as Gercaria 
setifera^ and subsequently by Graeffe as C* thaumantiatis^^ 

* Translated and kindly communicated by A, H. Holiday, A. M., from 
the * Memorie della Societa Itoliana di Scienze naturali,’ tomo iii No* 4. 
Milan, 1867. 

t An Alciope larva seems to have been seen by Leuckart (Arch. f. 
Natur]^. xxi. 15B55) ,* but, to judge from the fi^re, we are inclined to 
think it may have been a young animal in the act of reproducing the 
posterior extremity of the body. 

X As ectoparasitic or sedentary Annelida may be considered (besides a 
great number of Umidmda) the Stijhria and the Cfustoaoster of Zmn- 
nsm and other Naids, as also the Amphinomid discovered by Fritz Muller 
in ^e cavity of the shell of anoHftiray and referred to by him in his 

essay ^Fiir Darwin,* 1864, pp*^, 30 j to which we have now to add the 
MymsUmmm of Comatvla, accordmg to what Meeznikow has published 
conoeming its development and its position among the Annelida (Zeitschr. 
t wissen^. ZoolomBf Bd. xvi* 1^), 

f Studien iib. Orffanisat, u. Systematik der Otenophoren (Arch. f. 
Naturg. Bd. xxii. 18o6). [» Oydippe j^mosa, SmySsHormipKara pkt-> 
fmm* Agsuudt,-^ybie hu Tb.] 

II UebOT nine eigenui* Wurmlarve (Arch. f. Anatomie u. Physiologic, 
18«0^*497h 

H B^bacnt. Ub. Radiat. u. Wurmer in Nizza (Denkschr. der Schweiz. 
Naturt Gesellscbaft. Bd* xvii, 1838). 

For farther details about these larvee, see Clapar^e, Beobocht* ub* 
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and which commonly, and sometimes in multitudes, inhabit 
the external surface of nearly all the Acalephae of the ocean 
and the Mediterranean; but the coexistence of others of a 
larger size, and the presence of minute Annelida in the sto- 
mach, have led us, with the help of direct observations, to the 
conviction that all these parasites are larvie of Annelida, which 
the devedopment and pigment of tiie eyes early indicated to 
belong to tlie family of the Alciopids. 

The smallest of these larvas, which we will call the first 
stage, and which scarcely attain the length of 1 raillim., have 
the head not yet distinct from the r(‘st of the body, and with- 
out any vestige of appendages. The eyes arc not protuberant, 
but represcnt(‘d by a small crystalline lens, nearly spherical, 
posterior to which and in the interior is seen a layer of pig- 
ment. Tlie body, elongated and with scattered pigmentary 
spots, has no incfication of the division into segments, except 
in the presence of thn^c pairs of conical feet, having each two 
short projecting setiB ; vibratory cilia were observed in two 
tracts — from the mouth to the middle of the abdominal surface, 
and again in the extreme posterior region. The opening of 
the mouth has the form of a simple fissure, to which succeeds 
a muscular tube, then a spacious gastric sac, open beliind. 

In the larvce which wc call the second stage, the head 
acquires a greater development ; the eyes become prominent, 
ana, in addition to the crystalline and the layer of pigment, 
show a ring which defincis their outline* The oral segment has 
now bexjome apparent, furnished with two rudimentary appen- 
dages ; and the tube now becomes gradually (‘xsertile from 
the mouth. TIic body is more elongated, has lost the cilia, 
and, besides the tliree rings fumiahed with setigerous feet, 
shows the outlines of the consecutive se^nents. 

The larvfie in the third stage attain the length of 2-3 millims.; 
and tlic largest of them have four tubercles, which are the 
first vestiges of the antennao. The eye is furtner increased in 
volume, and the choroid is gradually acquiring pigment in its 
posterior segment. The other feet, additional to the three 

S rimitive pairs, become furnished with setee, and ore gradually 
eveloped, so that sixteen segments or more may now be 
counted, the anterior ones possessing prominences and pig- 
mentaiy spots, representing respectively the cirrus and the 
tubercles oi the dorsal region in its more advanced stage. 

Anatomie u. Entwicklimff wirbelloser Thiere an der Kiiate von Nor- 
mandie, 1863, p. 12, and the investigations on Uie same subject by 
A. Costa (Eondieonto d. E. Accad. d. Sc. Fisicbe e Matemati&e di Napoli 
fasc. 4, Aprile 1864). 
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The cirri of tlie feet and the spots become more conspicuous 
in the next or fourtli stage, in which the antennoe are better 
marked, the eyes enlarged, the number of segments increased 
to nineteen, and the body attains the length of 4 millims. 

But it is in the fifth stage that tlie structure of the eyes is 
best seen, as they now aj)})car surrounded by several layers of 
cells, the nuclei of which are easily rendered visible by means 
of an ammoniacal solution of carmine, and which are 2 )robably 
of nervous matter, composing as they do that layer external 
to the choroid which exists, as is known, in the adult Ahiope 
as well as in many Mollusca, the Ocjdialopoda and Heteropoda 
for instance, in which the gangliary portion of the retina is 
seen posterior to the choroid. It is in this stage (distinguished 
further by the appearance of the capillary setffi) that we were 
enabled to distinguish the dorsal vessel witli the perfectly 
transparent blood. 

In the sixth stage, the four antennas arc still more produced, 
and the choroid appears completely lined with pigment, and 
composed of grains disposed in jienei'tly regular series. Be- 
sides the nervons layer composed of ceils ol’ which we have 
spoken, another layer is visible, extiirior to this, surrounding 
the entire bulb, which, though composed of cells resembling 
those of the nervous matter, is aniuogically to be considered 
a sclerotic. The crystalline is evidently enlarged, and beyond 
the nucleus presents the appearance of stratification. The 
larval in this stage measure 5 millims. in length, and have 
from twenty to thirty segments. The feet of the first three 

[ lairs, which evidently correspond to the original feet of the 
arva in its first stage, appear smaller than the rest, and con- 
sist of a stump, deprived of the setm and sheathing fine acicular 
darts, and of two cirri, the dorsal one conical, the ventral short 
and broader in proportion. The other feet have become more 
developed ; they are conical, with a dorsal cirrus in the form 
of a pedunculated oval plate, and a smaller ventral cirrus, be- 
sides a dorsal tubercle with scattered pigment-cells, the rami- 
fications of which am interlaced in an intricate manner. The 
setce are of two sorts, — the first numerous, capillary, simple, 
flexible ; the others larger, one of them projecting a little from 
the foot, with a surface armed with very delicate spinules, 
while the other, of similar structure, remains concealed in the 
interior of the foot, like a dart with the point only a little ex- 
serted^. 

^ Sated and a surface beset with very minute spines have been described 
by oUe of the authors in a larva of a Dorsibranch, as yet undetermined, 
wtiioh haa some points of analogy t« tho one in question (ClaparMe, 
Beobacht. t. vi. p. 77). 
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The larvse of the most advanced stage which we have o1> 
served are a centimetre long, with about thirty-six segments* 
The upper antennee are elongated and somewhat porrected, 
while tlie lower ones retain the form of tubercles. The eyes, 
now more amply developed, have the form which they exhibit 
in the adult Ahiope. and, in conjunction with the lolxjs of the 
head, have the faculty of executing movements which cliange 
the direction of their axis. Except the hindmost i}air8, whidhi 
still want them, the feet are funiished with sette, as has been 
stated already, and as is shown in the figures. 

In all these larvae, besides the pigmentary spots of the dorsal 
tubercles, there arc also pigment-cells, more or less dark in 
colour, with fine ramifications, in the tegument of the head and 
of the dorsal portion of the segments ; but these have not, 
except in the first stage of the larva3, the regular arrangement 
usual in the larvaa of other Annelida. 

The larvae from 6 to 10 millims. long we have found* in the 
stomach of the Gydij^e ; and we should have been inclined 
to consider them to have been accidentally introduced, or as 
the food of the Cydippe^ if we had not obtained the others, 
of smaller size, from the external tissues of the animal. This 
seems to establish that they are parasites, inhabiting probably 
the gastrovascular canals. Hence it seems to us a reasonable 
supposition that the eggs, detached from the dorsal tubercles 
of the mother, to which they appear constantly to adhere for a 
certain period in the Alciope^ as is proved to he the case with 
other Annelida, are then swallowed by the Gydippey and pass, 
along with the serochyme, by means of the four principal 
canms wliich branch off from the bottom of the stomach, into 
the pleural canals, and from them into the smaller ones, 
whence, as the growth of the larva goes on, they find their 
way back into the larger canals and the stomach, out of which 
they may easily escape or be expelled. Yet another hypothesis 
may be considered — that the eggs are developed at utrge in 
the water, and that the swimming larva penetrates into the 
Gydij^e—on which supposition the cilia may be regarded as 
the instruments of locomotion. But, in either case equally, 
whether the eggs are liatched in the body of the Gydippe or 
out of this, as the cilia of the hexapod larvae are fow and soon 
disappear entirely, both these circumstances attest the parasitic 
habits of the larvae. The prolonged existence of these organs 
in swimming larvae, and tneir persistence in some parts of a 
great number of adult Annelida^ and even of some adult ani- 
mals of the same family to which our larvae belonj^, corrobo- 
rate the importance of this character, which is intimately 
related to the particular mode of life which we have descril: 
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No doubt it will have seemed strange to the readers of the 
title of this Note that deep-sea Annelida, with eyes so well 
developed and with natatory organs, should pass through a 
Stage as parasites, which might have been more readily ad- 
mitted in the case of Annelida shapeless, blind, and degraded; 
and yet it seems to us very evident that the larvae we have 
described^ and perhaps tliose of other Alciopids also, present 
this condition of temporary endoparasitism tor this very end, 
that the eyes and feet, under such ciroumstances, may liave 
time and the conditions favourable to their development and 
growth. 

In conclusion, it may be demanded to what form of the 
Alciopids these larvae are to be referred. In the most advanced 
stage to whicli we have traced them, they cannot be assigned 
to any known genus : but whether the tentacles of the oral 
segment continue short or are lengthened in the progress of 
development, we shall have a new g(mu8, chavacterhsed prin- 
ci|>ally by the four antennaa, the two tentacles of the oral seg- 
ment, and by the difference of structure of the first t])i*ee pairs 
of feet from the rest, as well as by other characters of generic 
value, which may be gathered from tlie description wc have 
given. The subjects Uung larvae, and not adult animals, we 
cannot at present give a complete and positive character; 
nevertheless, being convinced that the genus is new, we pro- 
pose to distinguish oui* Annelid by the name of Alctopina pa- 
TtMtiica, 

Subsequently to these studies of ours, Herr Buchholtz, of the 
University of Ureifswald, having observed, at Naples also, in 
the month of May, similar larvaj in tlie same Cydippe^ on 
collating tliese witn ours, has found that they are of the same 
genus, but differ as to the number of the large setae, which are 
lOur instead of two, and not muricated, accompanied by a 
dart. These observations, while they confirm our suspicion 
that there are other kinds of Alciopids which resemble that 
described by us in the mode of life at first, present a new 
incitement to further investigations of the subject. 

EXPLANATION OP PLATE V. 

PIgi 1. Cjgdmpt Fovslcll, with parasitic IsrrflB itiside. The stomach 
ana naiocipal gsstrovasoular cansls injected. 

. 2| 8, 4. Giliated tarvee, first stsAe. Natural length 1 millini. 

» 5, Lsrv», second stage ; the eiJia gone. 

. % 7. Lam^ third stage; In which the antennn begin to appear and 
the Iset acQoiiii f&ter development. Nat. length 2-A millims. 

A Larva, fourth stm, with the development of the antennie, eyes, 
and met more advanced. Nat. length 4 millims. 

Aniu it Mag. N. Hi»U Ser. 4. Voh iv. 
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Fig, 9. LarvAy fifth stage ; the dorsal vessel and the flexible eotse have 
xnade their appearance. ^ ^ , t a 

Fig, 10. Liurva^ sixth stage : the three original pairs of larval feet have Iwt 
the set® ; the others are fhmishod with two sorts of set®, wat. 
length 6 millims. 

Fig, 11. Larv% seventh stage^ in which the upper pair of antenn® are 
more developed. Nat, length 10 miUims. The tube is repre- 
sented in the act of emerging, 

Fig, 12. Eye of larva in rixth sta^ : «, swelling of the cephalic ganglion ; 
h, gangliary layer of tne retina; o, choroid; rf, crystalline; 
e, sclerotic. 

Fig, 13, fragment of the choroid. 

Fig. 14. Foot of larva in the sixth and seventh stages : a, dorsal drrus ; 
hy abdominal cirrus ; c. foot proper ; d, dorsid tubercle. 

Fig, 16. Bet® : a, the larger spinulous ones ; 6, the simple flexible ones. 


IIL— On a new Volute. By Feederick M^Cov, Professor 
of Natural Science in the University of Melbourne. 

[Plate III. figs. 1 & 2. j 

Valuta {Amoria) canaliculata (M^Coy). 

8p. Ch. Elongate-ovate ; spire short, of 4| whorls, distinctly 
channelled at the suture ; pillar with four strong, subequal, 
oblique plaits, the most posterior continued Into ridge of 
anterior thickened belt. Colour whitish (faded specimen), 
with, on body-whorl, five spiral rows of longitudinally 
elongate-oblong tawny spots, one row at the suture. Total 
length 1 inch lines, proportional length of aperture tVV, 
greatest width 

This Volute differs from the V. (Aniorta) maculatuy which 
it most nearly resembles in shape and colouring, by the spots 
being more numerous and shorter, by the plaits of the pillar 
being oblique, by the width being greater and the greatest 
width being nearer the suture, and by the suture bemg dis- 
tinctly canwculated. 

I obtained the only specimen I have seen of this species, 
for the National Museum at Melbourne, from Mr. B, Thatcher, 
who had observed the fact of its being specifically distinct 
from the V. M.) maculata. 

Locality. Port Denison. 


EXPLANATION OF PLATE HI. 

Figi, 1 & 2, Volmta oanalieulatOy back imd front view«^ natural 0 lae* 



Hr. B. M^Lachlan on Ohauliod^s and its Allies. 85 


IV.— Considerations on tJie Neuropterous Oenus ChauHodes 
and its Allies; with Notes and Descriptions. By R. 
M^Lachlan, F.L.S. 

It ia by no means an axiom in natural histoiy that the larger 
the object the easier it is to comprehend its amnities ; and the 
insects on which 1 am now about to make some observations 
exemplify this in a striking degree. The genera Chauliodss 
and Coryddlis contain some of the largest Neuropterous spe- 
cies; yet no two genera, perhaps, show less well-marked lines of 
demarcation or more instability of structure in orMns that are 
generally looked upon as giving tolerably good means for 
generic diagnosis. It may be of service, therefore, if 1 pro- 
pound my views on this subject, deduced from a consideration 
of the much-increased materials that have now accumulated. 
For Corydalis the enonnously elongated mandibles of the male 
of most species, as exemplified in C. cornutoy and for Chau^ 
liodes the strongly pectinated antenna and equal mandibles, 
as shown in the typical C. pectinicornisy at one time seemea 
enough for all generic purposes; but an increased know- 
ledge of forms has shown these grounds to be thoroughly 
insufficient. Thus in Oorydalis wc find such species as V. 
Hecate (which cannot be generically separated from C. cornnta 
without organizing a system of splitting that would retard 
rather than advance the science) with equmly short mandibles 
in both sexes ; and in GhauXiodes the structure of the male 
antenna is subject to infinite specific variation, these organs 


according to the 
e characters^ I re- 


bein^ pectinate, foliate, serrate, or simple, 
q)ecm. Looking, therefore,, for more stabh 
gard the presence of few or many transverse veinlets in the 
wings as the most important character, combined with the 
presence or absence of a sharp tooth at the lower angles of the 
head, fibough, as will be shown, this latter is subject to much 
modification. 

In 1882, G. B. Qttnjj in Griffith’s edition of Cuvier, pro- 
posed the term Hermes for an insect with simple male antenna, 
W; which can scarcely life considered other than a Cha%diodes. 
In 1842, Bambur, in his ^ Histoire des N^vroptbres ’ (Suites A 
Buffioi}, separated four species under a genus which be called 
Nmrssms ; two of these are closely allied to Corydalisy the 
others can be r^arded as only forms of Chaulio^. one of 
fibem being identical with Gray’s type of Hermes. However. 

propose to adopt Bambur’s genus for his two most typical 
wseeies and for allies since discovered. Their relationship to 
Oosfj^dtldis is very close, yet they have a facies that separates 
thenitheie&om« and the tooth at the hinder angles of the head 
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vaniahea in Bome spccicB, showing a good transition between 
Gorydalis and Chauliodea^ the wings having the numerons 
transverse nervules of the former. Authors have variously 
adoj)ted these several terms. Walker, in his British-Museum 
Catalogue, uses (hrydaluj ChanliodeSj and Hervies^ placing 
in the latt<jr Rainbur’s most typical forms of Neuromus ana 
many sjn^cics of ChauUodeH 5 and the two species described in 
his papej- in the Trans. Ent. Soc. London, new series, vol. v, 
should both be referred to Neuromm^ Hagen, in his North- 
Ameriean Hynopsis, adopts only Corydtxlia and Chmliodee^ 
placing in the former the typical species of Nevromiis ; and in 
this he was for the most ])art followed by me in my revision 
of Walker’s species in the Doumal of the Linnean Society, 
Zoology,’ vol. IX. Brauer, in the first part of his elaborate 
Catalogue of Neuroptera, has Cory dolts ^ ChauUodeSy and iVeu- 
romua ; and though the list of the species he proposes to place 
under each is not yet ])ubli8hed, 1 opine that be views the ge- 
nera in the same light as I now do. Tlie three genera may 
be briefly diagnosed thus : — 

CoKYDAIJS. 

Alee venulis trausversalibus plurimis. Antennee maris Bimplices vel 
danticulata;. MandibulnD maris elongatee vel breves. OapitiB 
angulis posticis dente acuto instructis. Forma Valde robuata. 
Color pluB niinuBve fuscoBoens. 

Nkuromus. 

Aim venulis transversalibus plurimis. Antennm maris simplioes. 
Mandibulffi $ breves, oequales. Capitis angulis postiois dente 
evidenter vel obsolete instructis. Forma minus robusta. Color 
plus minuflve pallidus. 

Chauliodeq. 

Aim venulis transversalibus pauois. Antennas maris peotinatss, 
foliaoem, serrateo, vel simplicos (interdum in fosmina serratae). 
ICandibulas ^ $ breves, sequalcs. Capitis angulis postieis inei^ 
inibiis. 

In NeurotnuSf N, grandis and inject approach more 
nearly to Chauliod^y as they want the tooth on the hitider 
angles of the head ; yet they possess the numerous transverse 
nervules and the general appearance of N, testcboea. The spe- 
cies of this genus much resemble each other, even to 
quent presence of a black line, or spots, on each side of the 
thorax. 

I conclude this paper by noticing some synonymic correc- 
tions, by describing some new species, and by giving a list of 
the species I propose to place unoer ChauUodes and Newromm^ 
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Hermes co$talifi^ Walker (of which llermea antiniSy Walker, 
i« a J ) is identical with Neurwnus grandisj Thunberg 
robitts grandis^ Thbg. Nov. Ins. Kp. pt. i. p. 28, fig. 44, from 
Japan). The species varies considerably in the number of 
pale spots ; and the Chinese examples show an approach to 
my C. infietm from Darjeeling. 

Hermes dubitatm^ Walker (without locality), is not the ? of 
ChauUodes caUjbrnicuSj as siipjwsed by Hagen, in which he 
was followed by me (Joum. Lmn. Hoc., Zool. vol. ix.^, but is 
identical with a, rfiWstw, Walker (New Zealand). The types 
of diverstis have the wings much crumpled, and I have only 
recently seen perfect examples. 

Hermes TtumiUferaj Walker, appears to be only the ? of 
maculipemiis. Gray, though the difference of the localities 
(Malabar ana Java) would favour the suspicion of their being 
distinct. 

Ohauliodes diyunrtuSjWBlker (in Lord’s ‘ Naturalist in 
Vancouver’s Island and British Columbia’), is a good species 
of GhauUodeSj and the largest yet known. 1 also |)ossess it 
from Vancouver’s Island, but have only seen females. 

Hermes lO^maculatus and 7/. Walker (Trans. Ent, 
Soc. Loud, new scries, vol. v.), arc species of Nenromns allied 
to N* testaceus and N. hierogigphiem, C(rrr!mens is from 
Brazil ; but there is no label to indicate the locality of 10- 
maoulatus, 

Ohauliodes fraf emus j n. sp. 

C. nigro-fuscus. Caput nigrum, postice utrinque sub oculis, et in 
macula triangulate, nitido-rufescens. Antonnin nigne. Pro- 
thorax subquadratus, paullo latior quam longus. Also sat latac, 
griseo-subhyalinse, saturate grisoo ncbulosoo ; pterostigma macula 
magna elongate nigro-fusca utrinque oniatum ; area suboohtalis 
msculis nigro-fusois ; venulis costalibus crassis, curvatis, nigro- 
fasoia: postioaD fero ut antiesD. Long* oorp. 13^^; exp. alar. 
$). 

Hah* in Cmiia soptentrionali. In coll. Mus. Brit. 


Blackish fuscous. Head black above, with a triangular, 
red^sh, shining spot in tlie middle of the posterior margin, 
and sides Wow the eyes also reddish ; beneath shining 
piceous. Antennae black, obsoletely serrate internally. Man- 
dibles piceouB, Prothorax subquadrate, slightly broader than 
long, Bcaorcely narrower than the head without the eyes, fus- 
cous, suffused with yellowish in the middle above, Meso- 
and metathorax fuscous. Abdomen dull blackish fuscous. 
l/egs g^yieh yellow ; knees, femora internally, tibiee exter- 
t)auy,ana tsrsi wholly fuscous ; trochanters and femfu-a clothed 
with short yellowish pubescence. 
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Wings rather broad, grejiah, subhvalme, clouded with darker 
pey, especially in the apicai half, witn a large, elongate, 
blackish-fuscous sMt on each side of the pale pterostigmatical 
region, and with blackish-fuscous spots in the subcostal atea ; 
costal veinlets curved, strong, blacJcish fuscous ; lon|ptttdinal 
veins blackish fuscous ; transverse veinlets of the oisk few, 
fine, and pale : the coloration of the p<^)sterior wings almost 
precisely identical with that of the anterior. 

Allied to C. japonicus and (7. Bowringi^ more closely to the 
former, but apparently distinct. 

Chauliodes tenuis^ n. sp. 

C, grisoo-testacous. Antenna) maria aimplices. Prothorax elon- 
gatua, capite angustior. Abdomen nigricans, appendicibus su- 
perioribuH elongato-coriicalibiiB, inferioribus fere obsoletis. Pedee 
ochraoei, genibus tarsisque fuscescentibus. Altn antices angustse, 
griseo-subhyalinflD, conferie griaeo notata), punctis tribuB griseo 
Buffusis inter soctorem et cubitum posUcum nigrioantibns : 
poaticeo hyalinoo, punctis duobus inter sectorem et cubitom nigri- 
cantibus ( d )• Long. corp. 11"' ; exp. alar. 26'". 

Jlah, in Africa auatrali. In ooll. Mus. Brit. 

Greyish testaceous. Head elongate. Antennsa concoloroua, 
simple. Prothorax elongate, narrower than the head ; metar 
thorax ochreous. Abdomen blackish; superior appendices 
elongately conical, hairy. Legs ochreous; knees and tarsi 
fusce.Hccnt. 

Anterior wings elongate, narrow, subacute, subhyaline, with 
a greyish tinge, and witli numerous small pale-grey spots 
arranged somewhat in transverse series ; in the apace between 
the sector and cubitus anticus are three blackish, somewhat 
corneous points, each clouded with grey ; ncuration pale fus- 
cous ; posterior wings hyaline, with greyish neuration ; there 
arc two blackish points in tlie same area as in the fore wings. 

A somewhat delicate insect, from Kysna, S^uth Africa; 
allied to the JNew-Zealand atversusy but smaller. 

List of described Species of Chauliodes. 

Asia. 

C. sinensis^ Walker. 

ChmUiodei smensis, Walk. Cat. Brit Mus. Neurop. p. 199 (1863). 
China. 

C.japoniouB^ M^Lachlan. 

0. jspoHitm, M^Lackl. Joum. Liim. Soc., Zool vol. ix. p. 282 (1867). 
Ja})an. 
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C. jraternuB. M^Lachlan, p. 37. 

Nortli China. 

C. nmplex^ Walker. 

C. nmpkXf Walk. Cat. Brit Mus. Neurop. p. 200 (1853). 

Silhet. 

C. Bowringty M^Lachlan. 

Hermes sinetiats^ Walk. Cat. Brit. Mua. Neurop. p. 903 (1853), C\ 
Bowrmffiij M*Laclil. Journ. Linn. Soc., Zool. vol. ix. p, 200. 

Hongkong. 

(7, auhjasctaiusj Westwood. 

C. sHb/oBciatm jWestw. Cab. Or. Entoniol. p. 70, pi. 34. tig. 5 (1848) ; 
Walk. Cat Brit. Mus. Neurop. p. 200. 

Silhet 

O. puaillvs^ M^Loehlan. 

C M^Lacbl. Joum. Linn. Soc., Zool. vol. ix. p. 231 (1867). 

India? (locality unknown). 

(7. fnacuUj)enma^j G. R. Gray. 

Hermes maculipennis. Gray, in Griffith’s edit of Cuvier, vol. ii. p. 331, 
pi. 72. fig. 1 (18.3^). i^eurmnm ruficoUiSy Kamb. N4vrop. p. 443 
(1842). Heines nificolUsy Walk. Cat. Brit Mus. Neurop. p. 202. 
Hermes macuUferay Walk. Cat. Brit. Mus. Neurop. p. 203 G8o3). 

Java^ Malabar. 

Amtralia and New Zealand. 

C. gtiUifsrua^ Walker. 

Hermes fftUtiferuSf Walk. Cat. Brit Mus, Neurop. p. 204 (1853). 

Australia. 

C, diversusy Walker. 

Hermes dwersmy Walk. Cat ^it Mua. Neurop. p. 205 (1853). H. du^ 
b&atHSf Walk. op. eit. p. 204. 

New Zealand. 

Africa. 

(7. tmais^ M^Ifachlan^ antCy p. 38. 

South Africa. 

^ Thii ia the moat aberrant apedea of the genua, and ita relationship to 
THeeimms fremdse and mfedm is dose, even to the character of the 
nldiMnge : benee, if it should hereafter be considered desirable to 
Ctaie Qriy’s genua Hermes^ these three apedes should be placed therein. 
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NortJi Ameriea. 

C* p&ctinicormsj Linn<5. 

HenwrMm pectinu^ornufy Linn. Amoen. Acad. vi. p. 412 (1703^ ; 8y«t. 
Nat. f'd. xii. p. 911. Setnhlt^ peaidmoomis, Fab. Sp. Ins. vol. i. p. Jfe0. 
GkauUodt^ pvctinicomisy T^atr. Gen. Crust, et Insect vol. iii. p. 198 j 
Bunn. Ilandb. p. 950 ; Kanib. N^vrop. p. 444 j Walk. Cat. Bnt Mus, 
Neurop. p. 198 ; Hag. Neurop. N. Amcr. p. 1^. 

Canada and United States. 


C. rastricornisj Rambur. 

C, rmtneornU^ Kamb. N^vrop. p. 444 (1842) ; Walk. Brit. Mus. Oat. 
p. 108 ; Hag. Neurop. N. Amor. p. 189. //ermiw indecisusj Walk, 
Cat Brit Mus. Neurop. p. 204 (185.'!) J . 

Unit'd Stat's, 

(7. virginiensiSj Drury. 

Hem^roUm virginimmy Drury, Ex. Ins. (1778). Chauluxles t'ifgmimmy 
Westwood, ed. Drury, vol. i. p. 105, pi. 4(b bp. 3; Hag. Neurop. N. 
Amer. p. ItX). Hi^ierohius peettmeortnsy Pahs. Beauv, Ins. Air. et 
Am(5r. pi. 1. %. 2, nec Linn, (teste Ilogen). 

Virginia, 

C, calijbmiousy Walker. 

C c«^f/ormcws, Walk. Cat. Brit Mus. Neurop. p. 199 (1853): Hag. 
Neurop. N. Amer. p. 190. 

California. 

C. aagusticoHlsj Hagen. 

C. mpudicoUisj Hag. Neurop. N. Amer. p 101 (1861). 

United States, 

U. disjunctm^ Walker. 

C. dij^ietusy Walk, in Lord’s ‘ Naturalist in Vancouver’s Island and 
British Columbia/ vol. ii. app. 384 (1866). 

Vancouver’s Island. 


C, serriC07*nt8j Say. 

C. serricomisy Say, in Long’s Exped. vol. it app. p. 807 (1828) : Hag. 
Proc, Ent Soc. Phil. vol. ii. p. 180 ; Burm. Ilandb. p. to. 
mus tmoukstusy Ramb. N^vrop. p. 442, pi. 10. fig. 2 (1842). JETarmas 
Walk. Cat, Brit Mus. Neurop. p. 202. C. imciUsdm, Hag. 
Neurop. N. Amer, p. 191. 

Canada, United States, 


G. JusetaittSy Walker. 

Walk. Brit Mus. Oat Neurop. p. 201 (1853): locality 
p^New Holland ”) orroneoui. C. ssrrimviis, Hag. Neurop. N, Am^, 
p. 190, nec Say. C. hmatusy Hag. Proc. Eat. Soc, PhU, vol, ii, p, 186 
(1863). 


United States. 
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South America* 

C, cineraecens^ Blanchard, 

C. oiti 0 rasom$, Blanch, in Gay’s ^ Historia fisica de Chile/ vol. vi., Atlas 
Norrdp. Idin. ii. % 10 (ifel). 

C chihmm. Hag. Neurop. N. Ainer. app. p. 321 (P), not described. 

Chili. 


Neuromus infiictuSf n. sp, 

N, bninneus ; thorax vitta interrupta nigra utrinquo omatus. Caput 
lateribus iuormibus. Antennse nigrsc, simplices. Ahe anticce pal- 
lide fuliginoB8G» maculis magnis plus minusye oonfluentibus in 
dimidio basali, unaque rotundata disoali poiio medium, albidis ; 
yenulis costalibus albido marginatis : posticm pallidiores, di- 
midio basali hyalino, macula rotundata pono medium ut in anticis. 
Long. corp. 1^15''' ; exp. alar. 38-49^'^ ( d 2 ). 

Sah, Darjeeling. In coll. Mus. Brit., Oxon., et auot. 


Brown or brownish testaceous ; pro- and niesotliorax above 
with an interrupted black line on each side. Antennm simple 
in both sexes, black, Prothorax longer than broad, narrower 
than the head. Legs blackish fuscous (paler in the 9 ), with 
the ba»e of the tibim, and the femora beneath, ochreous. Ap- 
pendices of the cJ — app. sup. donate, acuminate, turned 
inwards, dull greyish, hairy ; app. int. long, two-jointed, the 
basal joint short, the second joint very long, curved strongly 
inwards, acute, the points crossing ; venti’al plate very deeply 
excised, the siaes produced into long, triangular, straight pro- 
cesses. 


Wings : anterior wings pale smoky fuscous, shining (paler 
in the 9 ), with large, irregular, more or less confluent, whitish 
Wotches in the basal half, and a large, rounded, isolated 
whitish spot in the disk beyond the middle ; costal vcinlets 
white ana margined with whitish, so that the interstice be- 
tween each veimet seems to be occupied by an oblong fuscous 
space ; costa, subcosta, radius, and all the apical neuration, 
fuscous : the basal veins and veinlets in the whitish blotches 
are yellowish; transverse discal veinlets numerous in the 
apied half: posterior wings paler than the anterior ; the basal 
half hyaline with yellowish neuration. the apical half smoky, 
with niscous neuration, no basal blotcnes, but with the isolat^ 


round discal sj 
Allied to 3 
s strou 


basal blotcnes, but with the isolatea 

I • -1 11 * if . * 


be con- 


pilos of which approach it in coloration ; but that species ap- 
peal^ to have short and truncate superior appendices, though 
wim a like-^formed ventral plate. 
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Neuronim montanuSy n. sp. 

pallido fusco-grisous. Caput parvum, ©longatum ; lateribu« deuto 
aouto iu8tnio&, ochraceis. Autean® graciles, nigr®; articulo 
fiecundo pallido. Mandibul® palpiquo griaoo-oohraoea. Pro** 
thorax longior quam latus, capita vix angustior, lUsco-griBeus. 
Pedea oohracei. Al® pallide albido-stramiuese ; vexiul® ooatales^ 
diacales, veuaquo oubitalia ad basin fusc®» tenues^ reliqu® flavid® 
( J ). Long. oorp. 11'" ; exp. alar. 37'". 

Uab, Sikkim Himalaya, alt. ^00', In coll. Mus. Brit 

Head small, elongate, jX)8tcrior angles witli a sharp tooth ; 
ochreous, the sockets of the ocelli blackish. Antennas very 
slender, black, the second joint pale. Mandibles and palpi 
greyish ochreous. Prothorax longer than broad, scarcely nar- 
rower than the head, greyish fixscous, the deflexed sides mar- 
gined with lurid fuscous. Meso- and metathorax grey. Abdo- 
men blackish (but the colours probably altered). Legs en- 
tirely ochreous, finely pubescent ; the claws castaneous. 

Wings very pale whitish straw-colour ; the costal and discal 
transverse nervules and the base of one of the cubital nervures 
fuscous, not incrassated ; the neuration otherwise yellowish. 

One badly preserved individual in the British Museum, 
from Lacken, Sikkim Himalaya, at an elevation of 9000 feet. 

Neuromm fenestralis^ n. sp. 

N, mfo-brunneus. Caput latum; lateribus anguste alatis, denie 
robusto instruotis ; ciroum ooellos baainque antennamm nigrum. 
Antenn® nigrse ; articulo prime rufo, supm in medio nigro notato; 
socundo ad basin nigro, ad apicem rufo. Mandib^® nigr®. 
Maxill® rufic, ad basin nigr®. Protborax capita angostior, late 
nigro limbatua. Abdomen, meso- et metaatemuxn flavo-oohraoaa; 
abdominis segmonto ultimo supra in medio producto ; ap^ndioi** 
bus Buperioribus elongatis, crassis, pauUo clavatis, intua iwuatia; 
inforioribuB valde elongatis, triartioulatis, articulis doobus termi- 
nalibuB brevibua, ultimo forcipato, aouto. Pedes uigri; antioi 
fbmoribUB intus, ooxIb troebanteribusque omnino rufo-oohraoms ; 
intermedii postidque femoribuB, ooxis troohanteribusqne onmino 
rufo-oebraoois. Al® antic® fuliginoso-fiiso®, albo fenestrat® at 
maoulat®, nigro nervoB® ; venulis costalibuB crassis, nim msr- 
ginatis: postio® fbsoo-Bubhyalin® (<f). Long, oenrp^ ; 

exp. alar. 45-61"'. 

Daijeeling. In oolL Mus. Brit. 

Reddish brown. Head broad, narrowly produced at tiie 
sides, and furnished with a strong acute tooth at the lower 
angles ; disk above with fine, raif^ ktricately waVv Hues, 
an elongate and somewhat smooth space in the midole pcsK 
toriorly ; front (portion in front of the ocelli) rugose^unctate ; 
sockets of the ocelli and of the anteim® Mack. Anienu® 
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black, the basal joint red. with a black mark above ; second 
jobit olack at the base^ red at tlie a^x. Mandibles and base 
of the maxillas black. Palpi reddisn. Prothorax much nar- 
rower than the head, rather longer than broad, above finely 
transversely rugose, the sides broadly black. Mesonotum 
ochreous, sufFdsed with fuscous. Abdomen and the underside 
of meso- and metathorax yellowish ochreous. The last abdo- 
minal segment is produced in the middle above, Superior 
appendices elongate, thick, clubbed at the apex, the inner edge 
sinuate ; inferior appendices long, three-jomted, the two ter- 
minal joints short, the last curved abruptly inwards, claw- 
shaped and acute ; penis (or that which 1 take for it) long, 
flattened, transversely wrinkled, acuminate and truncate at 
the apex. Legs — anterior pair black, with a line on the inner 
side of the femora, and the trochanters and coxes wholly, red- 
dish ; intelmodiate and posterior pairs with black tibiee and 
tarsi, otherwise reddish. 

Anterior wings smoky fuscous, with the costal and sub- 
costal areas paler ; two very large subquadrate white spaces 
(traversed by black veins), one near the base, the other in 
about the middle, extending &om the radius more than half 
across the wing; Ixiyond these are two or three small qua- 
drate white spots on the disk, and two or three between the 
radius and sector ; costal veinlets very strong, straight, black, 
and margined with black ; longitudinal veins and transverse 
veinlets (especially those of the base) strong and black : pos- 
terior wings subhyaline, tinged with fuscous; costal vein- 
lets, and those between the radius and sector, black, the latter 
clouded with blackish. 

I have seen two males of this conspicuous species. 

Neuromus latratus^ n. sp. 

JT. soidide brmineus. Caput latum ; latoribus anguste crenulato- 
alatis, nigris, dente aouto instructis ; brunneum. Antexmea man- 
dibu^ue nigne. Prothorax capite angustior, longior quam 
iatus, maoulis dongatis duabus utrinque nigris. Meso-, meta- 
tlM^ax et abdomen griseo-oobraoea ; abdominis segmento ultimo 
supra in medio produoto ; appendieibns superioribus orassis, da- 
vatis ; inferioribus biartioulatis, articulo seoundo abmpte incur- 
Vato, aouto ; penis (?) dongatus, ad apioem excisus. Pedes oohra- 
oei. tilnis tamsque nigris. Aim griseo-subhyalinm, postiem pal- 
lidioree : autiom vexmlis costalibus, baaalibus et illis inter radium 
at saotorem iuorassatiB, nigris ; veuis longitudinalibus flayis ((f)* 
LOfif . corn. 17^" ; exp, alar. 48'''. 

Mdh* in India orientali. In coll. Mus. Brit 

JMl brown. Head broad, brown ; the sides narrowly mar- 
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the produced portion being creimlate and black; Bocketa 
of the ocelli black ; di«k with line wavy, intricate, raised lines. 
Maafidibles and antennaj black. Prothorax much narrower 
thwi the head, longer than broad, finely transversely rugose, a 
lanceolate smooth space in the middle jK)8teriorly ; on each 
side is a black vitta divided into two elongate spots, whereof 
the lower is the longer and is furcate at its upper end. Meso- 
and metathorax and abdomen dull ochreoiis ; last abdominal 
segment produced in its middle above into a somewhat qua- 
drate process ; superior appendices moderately long, the tips 
thickened, clothed with fine yellowish pubescence; inferior 
appendices long, two-jointed, the second joint abruptly curved 
inwards in the form of an acute claw ; penis (?) long, flat, the 
sides parallel, the a;|)ex acuminate, sulcated beneath, and 
bifid, the two extreme tips turned slightly outwards. Logs 
dull ochreous, with all the tibiee and tarsi black. 

Wings greyish, subhyaline^ the j)ostevior pair paler : in the. 
anterior wings all the costal vomlets strong and black : tlie basal 
veinlets ana those between the radius and sector also strong 
and black, and margined with black ; apical veinlets fuscous : 
longitudinal veins yellow : posterior wings with the costal 
veinlets, and those between the radius and sector, black. 

1 have seen one male. The part which 1 have called the 
|)eni8, in this and the lost species, is perhaps not truly that 
organ, and may be only a greatly elongated lower valve. 

Neuromas intmitiSj n. sp. 

JV”, grisoo-luteus. Caput modioe latum, dente utrinque instructuni, 
inter ocollos nigrum. Antenneo (pr^or articulos duos basales) 
mandibuleequo (macula ad basin exoopta) nigrse. Prothorax 
supra utrinque nigro bimaculatus. Appendices superiores 
elongatse, latea, ad apieem acuminatm: inferiores biaruculatad, 
geniculato} ; artioulus primus brevis, tuborculo ad basin iustructu^ 
secundus elongatus, acutus. Pedes flavi ; tibiis tarsisque sdgro- 
foscis, intus paUidioribus. Aim griseo-hyalinss : antiosa venis 
longitudinalibus fiavis, venulis costalibus disoalibusque inoras- 
satis, nigris : poatiesa venulis costalibus illisque inter radium et 
sectorem nigris ( (J ). Long, corp. j exp, ^r. 4i-48^'^ 

Mah. in India orientali. In coll. Mus. Brit. 

Pale greyish yellow. Head moderately broadly the aides 
scarcely produced, but with an c\ddent tooth at each lower 
angle ; a black spot between the ocelli. Antennsc black, the 
two basal joints yellow. Mandibles black, with a pale spot at 
the base externally. Prothorax slightly narrower than the 
head, and slightly longer than bitmd ; two large oval black 
spots on each side above, the lower being tlm larger. AWe- 
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men brownish : superior appendices long, broad, flattened, the 
apex acuminate and turned under, pubescent : inferior appen- 
dices long, two-jointcd, the basal joint very short, broaa, and 
with a rounded tubercle at the base, above ; second joint very 
abruptly turned inwards at an acute angle with the first joint, 
long, claw-shaped, the tips being black, curved, and acute: 
ventral plate (last ventral segment) nearly quadrate, but witli 
the apical margin broadly and shallowly excised. Legs — fe- 
mora yellow ; tibiao and tarsi blackish, brownish internally, 
with yellow puljescence. 

Wings hyaline, with a very slight greyish or fuscous tinge : 
in the anterior wings the costal veinh^ts and almost all the 
transverse veinlets are thickened and black; longitudinal 
veins yellow, the costa, subcosta, and radius being somewhat 
brownish : posterior wings with the costal veinlets and those 
between the radius ana sector black, neuration otherwise 
yellow. 

I have seen two males of this species, which is most nearly 
allied to N. llanibur, but difters in the colour of the 

legs and in tlie appendices. 

List of described Species o/^Neuromus. 

N. ffrandis, Thunberg. 

Hemerobins gmndU^ Thbp:. Nov. Tns. Rp. pt. 1. p. 28, fig 44 (1781). 
Hermes costalis^ Walker, Cat. Brit. Mus. Neurop. p. 207 (1863). 
H, anUcmf Walk. op. at. p. 206 J (1863), 

Japan, China. 

N. iffectiM^ M^Lachlan, ante^ p. 41 . 

Dageeling. 

N, hieroglyphic^, Rambur. 

Neuromus hisroghphiouSf Bamb. N^vrop. p. 442 (1842). Hetties hierO’- 
^phious. Walk. Cat, Brit. Mas. Neurop. p. 206. CorodaUs hiero^ 
ffyphica, Hag. Neurop. N. Amer. p. 194. 

Central America, Brazil. 

N. eetripiens, Walker. 

JSermss eorrwienSi Walk. Trans. Ent Soc. Lond. new ser. rol v. p. 180 
(1800). 

Btaadh 

Walker. 

Mmnss X0'-maculati4S, Walk. Trans. Ent. Soc. Lond. new ser. vol. v. 

p. 180 (1860). 

BicazU (?) or India (?). 
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testacmgy Eambur, 

Nmromutt testaoem^ Kamb. N^vrop. p. 442, pi. 10. flig. 1 (1842). Hernw$ 
tuiacem^ Walk. Oat. Brit. Miw-^urop. p. 206. 

Java, India (?). 

N. intimusy M^Lachlan, ante^ p. 44. 

India. 

JV. albipenntSy Walkor, 

Jfferttm albijymnu^ Walk. Cat. Brit. Mu». N.ear()p. p. 200 (1868). 
Nepaul. 

N, montanmy M'Lachlan, ante^ p. 42. 

Himalaya. 

N, latratusy M^Lachlan, ante^ p. 43. 

India. 

N. feneetralisy MH^achlan, antey p. 42. 

Darjeeling. 

N.B. It is possible that some of the South-American species 
placed under Corpdali/t in the Appendix to Hagen’s ^ Synopsis 
of North American Neuroptera, and mentioned by name on^, 
may belong to Neuronitis, 

I do not feel in a position to give a catalogue of the species 
of Cory dolts (which genus is peculiarly American), especially 
as so many imdcscribed species are noticed by Hagen. 

V . — Note on the Animal of Limnasa involuta {Harmy), 

By A. G. More,F.L.S. 

[Plate m. fig. 3.] 

The shell of Limncea involuta is now to be seen in many col- 
lections ; but very little ap^ars to be known conoeming the 
external form of the animd itself, which, in the most leoent 
works on British conchology, still remains undeacribed thotigh 
the species is by general consent placed under Ampnipephoy 
whether as a section or subgenus. 

Having last week visited the small lake called Lough 
Crincaum, on Cromaglaun Mountain^ 798 feet above the sea, 
I collectea there a number of specimens, which have been 
Kving for several days in a glass bowl under constant obser- 
vation. I am thus enabled to say, with regard to the dis- 
puted question of the investing mantle, that there is no ap- 
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pearanoe of any outer lobe or expansion of the animal cover- 
ing the outside of the shell, as in Amphipeplea glutinosa. The 
mantle in Limncea involuta is not developed to any greater 
extent than in other allied species, such as L. peregra and L, 
aurictdaria ; and the external surface of the shell remains at 
all times uncovered, whether the animal is expanded or 
not 

Description. — Body olive-brown shading in the centre into 
slaty grey, and mottled with darker colour inside the shell. 
Tentacles broadly triangular. Eyes nearly sessile. Foot 
broad, oblong, rounded and slightly emarginate in front, nar- 
rowed behind into a shortish tail. 

Mr. W, H. Baily, of the Geological Survey of Ireland, has 
kindly made a drawing from the living animal, which has 
never previourV been figured ; and from our figure (magnified 
2 diams.) it will be seen that the animal closely resembles 
that of Limncea as drawn in plate iv, of the first volume of 
Gwyn Jeffreys’s ^British Gonchology,’ except that the body of 
Limnma involuta is rather narrower, and the tentacles broker 
at the base. 

Glasnevin, May 25, 1800. 


VI. — On the Cestoid Worms of the Buskxrd. 

By Dr. II. Krabbe*. 

[Plate m. figs. 4~13.] 

« 

A’ TAPEWORM which, from its peculiar appearance, long since 
attracted attention, and has been easy ot recognition, is the 
Tamia vUlosa occurring in Otis tarda. It was described and 
figured by Bloch f, who gave it the above name on account of 
the fringed appearance of one of its margins, which is due to 
the fact that the posterior angle of one side of each joint is 
drawn out into a narrow process. In five bustards which he 
examined there were at leaat 500 in each, and in a young bird 
whif^ had been reared in captivity he estimated the number 
erf worms at about 1000. Bloch states the length to be 4 feet; 
and the number of joints should be, according to his calcula- 
tion, at least 32,0(i0, which, however, is probably about ten 
times the actual numoer. 

At the same time it was treated of under the name of Tamia 

u Traualated from the * Videnskahelige Meddelelser fra Natuihistorisk 
Femnlng i KjSbonhavn, for Aaret 1867/ pp, 122-126, by W. S. Tkdlas, 

t Ahhandl. von der Erzeugung der Kingeweidew firmer (Berlin, 1 782), 
ft is, tab. 2. fiigfl. 6-9. 
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Otidis by Wemer^, who had obtained his sj><^imen8 front 
Leske. He noticed the difficulty with which it is extricated, 
from the masses into which it readily twists itself* together, 
and of which he gave a figure. 

Budolphif also found it in great numbers in Otis tarda at 
Gyeifawald, and referred it to the Tamtm with an unarmed 
proboscis. BremserJ and Nitz8ch§ gave figures of it. Du- 
jardinll doubted whether it was destitute of hooks on the 
proboscis. 

Of this tapeworm there are specimens from Abildgaard’s 
time in the collection of the Agricultural (College. I have also 
found it in great numbers in a bustard from Jylland, which 
died (in ISfiO) in Kjasrholling’s Zoological Garden; and it 
seems in general to occur plentifully in this bird. On exa- 
mining the head, I found on the retracted proboscis fourteen 
unidentate booklets of 0'024-0*026 milliin. in length, with a 
proportionally very long shaft. Twrna sh/losa^ 7\ fringi^la-* 
rum, and several hitherto undescribed species of tapeworms in 
Scohpaa^ rtisticitla and Cursoriua tsahelltnus have booklets of 
a similar form. In the joints the oval strongly refractive 
organ (cirrus-vesicle?), which is also reproduced in Bloch’s 
figures, is particularly striking. The generative organs were 
nowhere protnided ; but the sexual orifices are unaoubtedly 
uniseriaL although not very large. No ova occurred. 

Togetner with this tapeworm, Bloch found in Otts tarda 
a second species of Twnia^ which he likewise figured. He 
.called it Tcpnia articulw conoideisj and stated that he had 
found it in many kinds of birds, among others in several spe- 
cies of ducks. This, however, has no very prominent pecu** 
liarities, and might consequently be caaily confounded with 
other tapeworms. Rudolpni referred it to T, infundibuiu 
formis^ Goeze, and likewise found it in bustards. But the 
worms in question, as preserved in the museum at Berlin, are^ 
as I have had the ^portunity of convincing myself, different 
from the T. tnJundtbuUJonnts which occurs in the oommen 
fowl, and have uuiserial sexual orifices, like T» villosa. As 
neither heads nor joints with ova were to be found, I am not at 
present in a position to give a more complete character of it. In 

* Vermium intestinidiuin, prcesertiin Ta&niae humaiue brevis expositio 
(I4pfli^ 1782), p. 54, tab, 8. figs. 58-6S. 

t Entosoorum sive vermium intestinaliuin hiftoiiii naturalis, voL ih 
part 2 (Anutelodami, 1810), p. 126. 
t leones Helminthmn (Viennm, 1824). tab. 15. figs. 9-13. 
i SchnmU, sdx. tabulae anatomiam Smtosoonun illustrantes (Bresda 
et Lipsiee, 1031), tab. 8. figs. 1-6. 

II Hist. Nat. des Helmiuthes (Paris, 1845), p. 003, 
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the Vienna catalogue* it is stated that the tapeworm was 
foiuakd once in seven times in Otis tarda^ and it is refei^red to 
31 {nfimdibuliJhrmiH^ 

In the above-mentioned bustard from KjaerbtiUing’s zoologi- 
cal garden there was, besides T, villoscu another in many re- 
spects very remarkable tajiewonn, to tiie number of several 
hundreds. As it is not very difFeront in breadth from vtl- 
lom^ I first observed it when, long after collecting it, I under- 
took a closer examination of the latter worm. It was 20-30 
millims. in length. There was no head with the usual organs 
of adhesion, and I therefore thought at first that it had been lost 
Probably, however, that is not the case, partly because there 
is no trace of lesion to be seen, and partly, which is of great 
importance, because in all specimens the anterior extremity 
behaves in the same peculiar fashion, having a very singular 
structure. The uumoer of joints varied from tlxirty to rather 
more than one hundred ; but the length of the tajieworm held 
no proportion to this number. The six or seven joints which 
constitute the anterior part present in all the same appearance ; 
they are, like the rest, compressed ; but both their posterior 
angles stand out at the sides as saddle-shaped membranous 
fingers, which are largest upon the middlemost of these joints, 
but become lost behind, tlie superior joints passing evenly into 
the following ones. In the middle region of the worm the 
male sexual apparatus was generally well dcvcloixid; and 
along one margin the sexual organs showed themselves pro- 
truding upon a larger or smaller number (up to about twenty) 
of segments, most strongly upon the middlemost of these, 
whilst they were more or less retracted upon the foremost and 
hindmost of them. The sexual organ (the protruded spermatic 
duct) is cylindrical, comparatively large, namely O'O^ millim. 
in diameter, and as mucii as 0*5 millim. in len^h ; its surface 
has a readily perceptible covering of fine spines^ in regularly 
^OSsing rows. If the spermatic duct be traced into the joint, 
it is seen to bend backward and form a loop. From the sexnai 
orifioe un dongated oval sac extends forward. In the posterior 
part of the joint iwo pretty sharpy defined roundish organs 
observed, and between these a t^rd, less considerable one. 
The joints now increase in size posteriorlv ; and in the posterior 
there were* in several of the worms, thinly membranous round 
ova, with hooked embryos of 0*014-<0*016 millim. in length ; 
these joints, which were* more elongated, had a dilatation 

^ jWostrmuh, Be Hi^lmiatliibus ttcanthoce]^hali». Oommentuliu U‘»torico- 
adttB3i;C Wicmta onimalitim, in Museo Vindoboneasl circa IIcl- 
di0S«Otoruin» et edagularam* aiwcietum hnrum in illia repertarum 
n. 7a 

Ser*4. Voliv. 4 
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upon one wde or Ibe other, in which especiallj the oyn were 
collected, 

A flingle younger specimen, of a little more then 10 TniUimet 
in lengl^ in which there was not yet anv trace of genitive 
organs, famished some elucidation of tne mode oi develop- 
ment of the joints. The anterior extremity of the worm pre- 
sented the same characters as in the more developed speci- 
mens ; it had exactly tlie same appearance^ and was only a 
tittle smaller ; hut behind it the breadth diminished, so that 
the whole of the posterior region was very small, only 0*1 
millim. broad, altnough already distinctly and throughout 
quite regularly divided into joints, the number of which 
amounted to about 110. Now, considering that the number 
of joints in the more developed worms was smaller in propor- 
tion as the development of the sexual apparatus and therewith 
the enlargement of the ioints had advanced forwards, it would 
seem certain that the formation of all the joints takes place 
before the sexual organs begin their development, and that 
their development subsequently advances from behind for- 
wards, whilst the posterior joints are successively thrown off 
as they reach maturity. 

As this tapeworm cannot bo referred to any known genus, 
I will propose to call it Idto^noa Otidis, I assume that the 
anterior region furnished with finger-like processes may be 
regarded as the head or scolex. The ova exactly resemble 
those which occur in several species of Itenia; but the 
mode of development of the joints dififers from the usual 
mode. 

If we examine Bremser’s fig. 1^ and Nitaach’s figs. 2, 3* 5. 
and 6, as cited, in which joints of T. mlhm with protrttoea 
sexual organs and more or distinct indica^ns of the internal 

sexual apparatus are represented, the supposition will be fonoed 
upon us that a confusion of this tapeworm with l4iogmo$ OHdk 
may have taken plaa* ; and, with regard to Bremser^s figuspOi 
it appears to me veiy probable that it belongs to IMogmmf 
With regard to Nitzsch’s figures, it might in such <am hti 
assumed that the generative apparatus ofMcyetw wiwidr^ 
in the joint of 7\ oiffosa; at least 1 have never met Wift 
ioints of y. mVma with sexual apparatus of thk ampeamme* 
It is possible that Nitzsch might nave been misled ^ Brem- 
ser’s ngure, and sought, by his somewhat diagrammatic figures, 
to bring about an c^eement : and with regard to this^ it may 
be remarked that it is difficult to obtain a complete and Cohe- 
rent specimen of T. viUosa. in consequence of the iuterknotting 
which has already been referred, to, and the facilily with which 
they are broken up into fragments. 
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EXPLANATION OF PLATE HL 4r.l3. 

4* Aiit#Hc»r part of Tmia vUkm. witli the head (x 85). 

A Circlet of hooks of the same (X SI4Q). 

0. Shigle hooks of the same (x 9^)< 

7« Joints of the same ( x 85). 

8* Joints oV^Tmia infundmdiformiB^*'^ from Ot/ia tarda^ in Rudolphi^s 
collection {X 85), 

Q, Idiogmm Omia in a young sta^ (X 9). 

10. The same, more advanced in development ( X 0). 

11. The anterior region of the same ( x IH). 

12. Joints of the same, with generative organs ( x 85). 

18, Ova of the same (X 240). 


VII.— On the Myology o/BradypxiB trideictylue ; with Remarks 
on tJw general Mnamlar Anatomy of the Edentata, By 
Alexander Macalister, Demonstrator of Anatomy, Royal 
C5ollege of Surgeons, Ireland, Professor of Anatomy, Royal 
Dublin Society*. 

The muscular anatomy of the Edentata is of particular interest 
when csonsidered in connexion with the curious habits of many 
of the order, as well as wheh wc consider it in connexion witn 
aoolo^cal affinities of the group ; and attention has been 
directed of late to the subject bv a number of papers by various 
anatomists. Through the kinoness of Prof. liaughton, I have 
been enabled to make a very careful dissection of (1) a very 
fine young specimen of AI {Bradypm tridactylm) and (2) four 
Annadilloea {Dasypm seatcinctua) ; and on these, with refe* 
renoes to the notes of a former dissection of a Seven-baaded 
Armadillo, I have founded the following remarks. Th^ tma- 
tomy of the Af has been made the subject of description by^ 
BtlsetHublfi MeckelJ, and OuvieriJ, that of the Anteaters by 
Meckel IK rouchet^,Owen*^, and Kapptt; of Orycteroj^ by 
eSuvier. Humphry} J, and Gallon of ArmadiUoes by Cuvier, 

Medbei| and Gaiton, It may tfius be seen how much has 
beau hitherto d^ne as regards the study of the myology of 
these animals* Host of these descriptions seem to be made 

* Oommuedosted by the Author, haring been read before the Royal 
Zoolmeal Society of Ireland. 

t xh Vutouhs in extremitatibus Bradypodii tridaotyll. BeroL 1815. 

I &yetm, der Teagkiehenden Anatomie, 1628. 
d^^a^omparSe, 1885. 

Arm dee twrisehigen An^ekeid^reei^ Arehiv, v. 1819. 

Mepoixe ear U grand Fourmilieir. Premier litraieon. 1867. 

On the Anaiow of the Great Anteater ^rane. ZooL Soc. 1654). . 
tf Ar^dumiaidie untereuohungen itber die Edentaten. Thbingen, 1852. 

Jottnuil Of Anat. A Phya ter. 2. voK i. p. 290. 

If Trtina Uim. vol. xxri. p. 567, 
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with great care and acciirac)^ ; ao that we arc in a position to 
Mpreciate the special myological characters of the eiitire order* 
The specitnen oi Three-toed Sloth was in good couditiony stnall j 
and, as many of its opipliyses seemed to be still cartilaginous, 
it was evidently a young animal. 

On removing tlxc skm from the back and side, very few 
platysmal fibres were visible ; indeed the only portions of the 
panniculus carnosua present were a few scattered weak fasciculi 
at its lower or aklominal end, and a very few sparse btmdlcs 
in the neck, much weaker than 1 have foimd in Dasypus $ex* 
cinotus. 

The trajKJzius was a thin muscle, rather smaller than usual, 
arising from all the cervical spines with the exception of the 
first, and from the upper six of the dorsal spines ; it was in- 
serted into the scapular spine for its whole length, and Into the 
acromion process. I could trace no fibre's into the radiinental 
clavicle, altlumgh such an amiiigcmcnt is described bjr Meckel 
both in this animal and in the Anteater ; similarly, I found no 
clavicular fibres in the Dasypiis se\coinctu8^ and in this respect 
agree with tlic observations of Mrt Ualton, who says that in 
(hyctaropua also no clavicular fibrob exist. This muscle in the 
A’i is undivided, as also in Oryctefopus ; but in the Armadillo 
it is split distinctly into upjier aim, tower portions. Mecked in 
his description assigns to tliis muscle a much more limited 
range of origin than that whichA have found. 

The rhomboideus is small And single ; it arises from the 
last cervical and the up})er three dors^ insertion 

is normal, lliero is. Jof an occipital slip ; but in Da-^ 

sypufij^fem^ a true occipito-tecapular slip largely dereloped^ 
"The same condition ocem’s in Orycteropue ; but, with the ex- 
ception of a slight differentiation m direction, it is not separa- 
ble into true major and minor portions (Galton). In the Two- 
toed Anteater its arrangement, according to Meckel, is aimilar 
to that in the Ai. 

I found no jevator claviculu) or ti*achelo-acromial (omo-** 
atkntic of Prof. Haugliton) ; it is described as existing in the 
Orycterope under the name of cervico-humeral (Httmjpb*y)i 
acromio-Dasilar (Galton) ; and it is likewise ptesen^ m the 
Armadillo, and inserted into the clavicle. 

The levator scapuhe is not distinct from the serratus mag- 
nus, and hence Meckel describes it as non-existent j but as we 
rccogtiizc any ccxwical prolongation of the seiTatus magnus as 
a l©vat<»r scapiilaj (for m triitn the latter in its most perfect 
condition is nothing else than a neck prolongation of the 
fomier), so it is probably more correct to say that the levi^r 
scapulfie segment of the sorratus arises from all the cervical 
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branSTeirsc prooessen bedow the^ sixth, and is inserted into the 
superior angle of the scapula mseparablc from the rest of tlio 
0errahi8 : it is more separate in the Armadillo, but leas sepa- 
rate in tne Oryotcrope, 

The splenius is distinct, moderate in size, arising from the 
spines ot the third, fourth, fifth, and sixth cervical vertebra*, 
and is inserted into tlio transverse process of tlie atlas ; this 
part seems to correspond with the splcnins capitis of other 
animals, but it has no occipital attachment ; the second part, 
or splenius colli, arises from five Bjiincs below the last-named 
muscle, and is inserted into the transverse processes of the 
second, third, fourth, and fifth cervical vertebrse. 

"■The complexuB arises from the transverse processes of all 
the cervical vertebra?, and is inserted into the occipital lK)ne ; 
it has no biventral portion, and showed no traces ot tendinous 
intersections. 

The semispinalis colli, longissimus dorsi, multifidus spinjc, 
recti capitis postici, obliqui capitis, and rectus capitis anticus 
m«^or were not remarkable in any respect. Tlie inlercostals 
were not divisible into distinct strata ; and I saw no traces of 
transversi thoracis anterior or posterior. Longus colli was 
large, but exhibited nothing unusual in its attachments. 

DCrratus magnus, when separated artificially from tlie levator 
scapulas, arises from the eight superior ribs (Meckel says 
seven) ; its insertion is normal, into the lower two-thirds of 
the vertebral costa of the scapula ; it is undivided, but thin in 
tihe middle, but is separated into two parts in Dasypm, It is 
not split in the Oryctcrope. 

^ Omohyoid is absent m the sloths^ as Cuvier and Meckel 
mention; the former refers to its existence in the Anteater; 
but ^en does not mention its presence in the Great Anteater, 
and it is absent in the Armadillo, as Galton very correctly 
obeerves, ahd in the Orveterope. 

Stemo-cleldo-mastoia arises from the front of the sternum, 
iipoin the first rib, by a few aponeurotic fibres, and from the 
end of the soft rudimental clavicle ; tho latter origin is 
extremely slight, barely sufficient to justify the middle particle 
uf the name ; it is not distinctly continued over the great pec- 
toral, but the muscles of eocli dide are connivent in Sie mesial 
it is inserted two slips into the paramastoid process ; 
tibe tnnsole is split into true stemo-and cleido-mastoid portions 
in the Six^banded Armadillo and in all the Anteatera. 

^ , 5 Btemo-hyoids and stemo-thyroids wei-e normal, as also were 
W &gai^ic (which^ as is often the case, had but one belly), 
iMobyoid, thyrohyoid, and hyoglossus. The other musclei 
Ol tlie were not examined^ 
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P^torolift major, a large and flat musde, ttrises from the 
front of the eteimum, continuous with its fellow of the opposite 
side, from the cartilages of the six upper ribs, and from the 
inner end of the nuSmental clavicle ; from this oririn^ it is 
inserted into the pectoral edge or outer Up of the bicipital 
^oove. It does not extend to the abdomen, as is the case in 
j)myjm8 (Gallon) ; and it likewise dififers from the pectoral in 
that animal by extending to the clavicle, which is not the case 
in the Armadillo or in tlie Orjrcterope. The pectoral in the Al 
is not connected with the latissimus dorsi or with the external 
oblique, but is closely attached to the deltoid. 

Pectoralis minor was absent in Bradypm^ as stated 
Meckel. Cuvier, in his plate of this ammal, calls the next 
muscle by this name, erroneously, I believe. It is likewise 
absent in the Ante^ters and in the Armodilloes. Galton con- 
siders the muscle described by Mexjkel in the Armadillo as 
pectoralis minor to be in reality subclavius. In Orycieropm a 
pectoralis minor does in reality exist, described by Humphry 
and Galton. 

Subclavius, a large muscle, arising as usual from the first 
rib, passes upwards and outwards to oe inserted into the uuder 
side of the acromion process, and by a few fibres into the cla- 
vicle. In the Orycterope this muscle is large and sternal ill its 
origin ; and its insertion, in the specimens examined by Mr 
Galton, was into a sesamoid bone beneath the acromio-clavl- 
cular joint, imbedded in the fibres of origin of the deltoid. It 
is present and large in the Armadillo, but absent in the Ta- 
mandua (Kapp, Odtonj, and in the Great Anteater (Pouchetl 
and Two-toed Anteater (Meckel) ; but it is present and small 
in the Two-toed Sloth (Galton). * 

Pectoralis quartus (latissimus dorsi secundus) arises frniUi 
the seventh and eighth ribs at the jtmetion of their bemy 4ii4 
cartilaginous portions ; it is insertea into the outer or pecteral 
lip of the bicipital groove. This muscle 1 consife to be a 
fourth pectoral j and its insertion is, I think, sufficient to deter^ 
mine this relation ; it i^ however, often regarded as a bf 
file latissimus dorsi, and has been described as a aepoud 
simus in the Seal and several other animals. Gsltou, in Spr- 
ing about the latissimus dorsi in DmwuB Says thlt 

ceriaiit muscular fibres take ormti from the ribs bettveeU tna 
fifth and ninth inclusive, anterior, but close, to &djlO 0000 
elements of the latissimus dorsi already described as arising 
fr*om the same riba, and pass straight upwards to that portion 
of tlic broad terminal tendon of the pecmralis major •which has 
the highest insertion into the humerus;^' this he oonsidem 
possibfy a modified ^‘Achselbogen;^’ and he states vOlPy 
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perly that it coexiata with the dorsi-epitrochlear muscle, and 
thuB Can acarcelv be, as Mr. Wood suggests, an impertectly 
developed s^ ox the dorsi-eptoochlear muscle. This muscle 
I found in (Jehu$ capuoinm (Proc. Nat Hist. Soc. Dublin, April 
1806) passing from the cartilages of the eighth, ninth, and 
tenth ribs to the capsular ligament of the shoulder-joint. A 
similar muscle was described by Mr. Mivart in Oercofithecm 
ftabmtM (Proc. Zool, Soc. 1865, p. 44). I have likewise scon 
it in Maoactie nemeatrinua and simcus. This muscle is de- 
scribed and figured by Mr. Wood as an anomaly in human 
anatomy (Proc. Boyal Soc. 1866, p. 231, and fig. *1) ; it is de- 
scribed by Zenker in Amphibian reptiles as brachio-abdomi- 
nalis (Batrachomyologia, p. 39), and by Duvemoy as chondro- 
epitrochlear in many animals. Prof. Huxley has also given to 
it the name of costo-humeral. I have found it present in the 
Seal, Ojiossum, Fhahnmata^ Macropus giganteusy Wallaby, 
Otter, and as an anomaly in man. Dugfes applies to it the 
name abdomino-liumeralis, and Klein liumero-abdominalis. 
It is strongly marked in the Frog, Pipa amet*ioana and liujb 
(dnsrm* and in Lae&rta viridis {closely connected to the great 
pectoral) ; but it does not seem to exist in Igwma tuberculata^ 
and is not mentioned in Mr. Mivart’s careful description of this 
species. Its affinities seem certainly to be pectoral, and it 
seems to be an additional posterior member of that ’group of 
muscles ; and its rudiment, I think, is the human Achsel- 
bog^ ’’ of Danger, as supposed by Mr. Galton. 

The rectus thoracicus lateralis arose from the third, fourth, 
and fifth ribs, and was inserted into the first rib j it lay super- 
ficial to the serratus magnus. This was the only thoracic 
rectus presefit, as them was no superficial stemalis brutorUm 
or rectus stemalis, nor was the rectus abdominis continuous 
with it. It was quite separate from, but internal to, the sca- 
leni muscles. A muscle corresponding to this was described 
as an anomaly in human anatomy by Mr. Wood and myself 
some time ago, and.l have since met with several instances of 
it in the dtesecting-toom ; and a similar muscle I also found 
in Maoacus smiem and nemesirinm^ and very distinct in a fine 
Bengal tiger ; but in them the rectos abdominis was continuous 
vrlfih fibe mu»ale, which is not the case in Sradgpm. The in- 
sertion ^ tins muscle was a little external to the origin of the 
anhdlavius } afid In this respect it corresponded cloaelv to the 
in Oryderopus copensis, in which the suS^lavius 
Omin almost touones the ^longed rectus abdominis — ^a con- 
described by Meckm and Galton. We can thus deter- 
tiie homologies of this lateral rectus, arid find it to be 
a prmonged or detached slip or the rectus abdo- 
miaia, displaced outwards or lateralized from its origin^ 
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The latlshinnis dorsi arises from the lower doml «p5ne» 
tlnx)ugh the modiiini of the lurnhar fapcia from the longer ftve 
ribs, and is inserted as usual into the inner bicipital lip of the 
homerus. Meckel mentions that it is divided into two parts; 
but one of these is the pcctoralis quartus described above. In 
the Anteater the origin of this muscle is described as being 
purely costal and fasciah In the Armadillo its origin is tix- 
tensive and nonnal. It is not so closely connected to the teres 
major in the Aif as in the Great and Two-toed Antcaters, in botli 
of whicli it is described as being closely joined to that muscle. 

The deltoid muscle Is small, triangular, and not clearly 
segmented ; it arises from the acromion process and from the 
scapular spine, and is closely connected to the trapezius on the 
one side, and to the gxcat pectoral on the other ; its insertion is 
into the middle fourfli of the outer side of the humerus. Its 
area of insertion is not so extensive as is stated by Meckel ; 
but allowance may perliaps be mswle for the youth of the pre- 
sent specimen, id^eckel mentions that it gives off an accessory 
head to the biceps, wliich we did not find in our specimen. 
In the Armadillo the deltoid is divisible into acromial, clavi- 
cular, and spinous or scapular parts, as described by Galtoa 
and Meckel. In Orycteropm it is likewise trifid according to 
Cuvier and Galton, bifid according to Prof. Hunjiphry. ft is 
also bifid in the Anteater. 

The supraspinatus muscle was normal in origin and inser- 
tion, as is the case in Oryclerapm. Myrnnecophma^ Baavpm^ 
and others. The infraspinatus is likewise regular : ana die 
teres minor is absent, or, if present^ its germ is fuseu with the 
infraspinatus. A true teres minor is present in the Armadillo, 
Orycterope (Humphiy, he, ctX p. 806; Galton^ p. 574), and 
Anteater. Meckd, indeed, mentions a teres minor in the Al, 
but it seems to be the next muscle, and not a true teyl» 
minor. 

Subscapulo-humeral, a small muscle on the subscapular 
aspect of the long head of the triceps, arises fma the upper 
portion of the axillary margin close to the glenoid cavity, 

IS inserted below the lesser humeral tiibero8%. It is qnitO 
separate, in the At, from tJie subscapularis. This mtMMtde was 
described by Wenzel Gruber (Abhandlung atis die mensch- 
lichen Und vergleichcnden Anatomie ; retersburg, 18^, 
p. 109), hy Mr. Wood and myself as an anomaly in human 
anatomy (Proc. Roj. Irish Aesad. April 1806, and Me<h Pr««a 
and Circular, vol. iii, p. 79), I have found it in many ani- 
mals. as stated in my former paper, to which I have to M 
the Tiger and the At 

The subsci^iilaris was normal^ as was also die case in 
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Dcutypm. Oryckropm^ and the Autcivtcrf*. The tere«9 
major ia very large and quite ae 2 )arate from the latisHinuis 
dorsi) as it is in the Orycteropc and Armadillo, not connected 
to it fill in the Groat Anteatcr (Pouchet) or the Myrmecophaga 
tamandm (Rapp). 

Ooraco-bracnialis is small, and inserted into the upi>or 
fourth or perhaps nearly the upper third of tlic humerus ; it is 
undivided, and represents, according to Mr. Wood, the middle 
rather than the short ooraco-braehial muscle. The long foim 
occurs in the Orycterope (Ilumphiy) ; in one specimen of this 
animal, however, Galton describes a rudiment of the short 
form ; it is present also, in its long variety, in Myrmecophaga 
Jubata and tamandua ; the middle variety represents it in C/io^ 
didactylim. In the two above-mentioned Aiiteaters, 
M^srs. Galton and Pouchet describe fibres from the root of 


Ae rudimental coracoid inserted into the outer part of the 
inner tuberositv. This condition is described by Mr. Galton 
as occurring also in Macropm rufieolHs and giaanteits] and I 
remarked it in a Wallaby and also in the shoulder of Glohto^ 
cephedus svineval (Proc. Zool. Soc. 1867, p. 481). In the 
Armadillo both the short and long forms exist, as Mr. Galton 
correctly describes, 

The bioaps is a double muscle, and may be regarded as 
consisting of a humeral and a scapular portion. The more 
superficid or humeral arises from tne anterior surface of the 
humerus internal to the deltoid, but unconnected with that 
muscle ; its origin extends for about one-half of the anterior 
surface of the bone, and it overlaps the scapular head ; this 
muscle passes downwards perfectly separate from the scapular 
bicepS) and is inserted into the tubercle of the radius. It 
is Sccuvately described by Mt^ckel; but in his case an 
acc^isory head was received from the deltoid-*-a condition of 
which I could nqt find a trace. This humeral head to the arm- 


bioeps does not cadet in tlie Armadillo, Anteatcr, or Oryc 


fEneyciopidie Anatotniqiie,vol.iu.p,217) — a proportion which 
t found to exist in the mssecting-room of the Royal College of 
Burins, Ireland, during the session 1866--67 (Proc. Royal 
Irish 18OT). The acce^ry deltoid head described 

Meckel has its counterpart in another anomaly described 
% mu iu riie papeiv— the fifth variety of the biceps 


recorded, in which the biceps arose by a fleshy tongue 
deltoid, and did not ikjsscss a long head : this, as we 
sWi pmmily see, is a close approach to the Slotli ” eon- 
Miim* A oomOoid and humertu biceps exists in VesperHtio 
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And Ptmjpva javameue^. The same arrangement occurs in 
many biros, except the StruthionldfB and some of the Katatcxres« 
The humoral head also appears in the human leg as an elemcmt 
in the biceps flexor cruris. 

The scapular biceps arises from the upper part of the aoa*» 
pula, immediately above the glenoid cavity, external to the 
root of the coracoid process ; it passes over and does not pierce 
the capsular ligament of the shoulder-joint, and is, as Wore 
mentioned, not at all connected to the last muscle. It is in-* 
sorted into the ulna by a distinct strong tendon. This gleno- 
ulnar biceps is not bound down into a groove at the upp^ 
part of its course, as in Dasypus : in that animal its inseition 
IS l)oth radial and ulnar. In two Armadilloes dissected by me 
there was no origin from the coracoid process; but in one 
dissected during April 1868 a slender band sprang from that 
process, and so the muscle was a true biceps. The biceps has 
a single head in the Two-toed Anteater, but is radio-ulnar in 
its insertion. It has a glenoidal and a deltoidal origin in the 
OiycterojKj, and is purely radial in its insertion. In Mymi^ 
ofyphaga kmandua it has one head fi*om the glenoid cavi^, 
one irom the coracoid process arising in common with tae 
coraco^brachialis, and a third from the humerus. In tfl© 
Great Anteater, Pouchet describes two h^s,‘ glenoidal and 
coracoidean, the latter being closely united to the ooraco*- 
bracbialis at its origin. (For some notes on these flexors sea 
Joum. of Anat. and Phys. 1868, p. 285.) 

The brachialis anticus arises 4om the anterior and inner 
side of the humerus, and is inserted by equal tendons into the 
radius and the ulna, its radial attachment being slightly con** 
nected to the radial insertion of the humeral part of uie mcanS| 
and its ulnar one being placed behind the insertion of the 
gleno**ulnaT muscle. This muscle seems not to hav# a 
rate existence in the Anteaters, except in the Great An^tsr^ 
in which Pouchet described it as present Bapp desoriW 1% 
^ undevebped in Myrmooophe^ and Meckel soy* 

it has not a separate existence in Myimoe^hiign 
In Orycteropm it receives a slip from the bic^ 
and sends a small slip to the radius (Golton; . Meokel 
(bribes it as being purely ulnar in its insertioii in 
iHdae$ylus, In the Armadilb it is very Ituge, and is puro)^ 
ulnar in ito insertbn. 

The tric^ arises by a scapular and two heads 

sepaimted as usual by the musculo^-spiral nerve. In the Ant-* 

e Prcl, Humphry describes the biespe se possessiiiig two OorooOld he«4s 
ia SmonML and wi^utS humsm head (Jotqn. of Anti ana 

Phys, voL Hi. p. 8M). 
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Meckel describee t^o scapular heads, and one humeral. 
Two scapular heads likewise exist in Das^pus — one a long 
bead proper, the other a more superficial and e^anded origin; 
item these the dorsi^itrochlear is quite distinct ; and mus, 
with tihe two humeral origins, we hare fire extensor muscles 
on the back of the arm. In the O^cterope there are four 
heads^ two humeral and two secular (Ualton). Three scapular 
origins are described by Prof. Humphry. 

The anconeus extemus is distinct and large ; the epitrochleo- 
anconeus (Gruber*) is large and underlies the flexor carpi 
ulnaris, and crosses over the ulnar nerve ; this muscle arises 
from the inner condyle, and its fibres pass transversely out- 
wards to the olecranon process. It is present in the Orycterope 
(Cuvier, Humphry, Galton), in the Tamandna (Rapp), in 
i^frineecphapajubata (Pouchet), Dasypus sexetnettMy tAcinctm 
fGmber), M* dxdactyla (Grul)er), Mints, ChohBpm didactylm 
(Galton), jD. {Tahisia} novemotnetus (Galton). 

Thojprdnator teres is large, as in most of the Edentata, and 
arises from the inner cond^e of the humerus. It soon sepa- 
rates into two portions near its insertion; and these occupy the 
lower half of tnc radius and the anterior surface of the wrist** 
joint. In the Armadillo its insertion is also to the lower part 
of the radins, occupying about one-half of that bone, it is 
sittfilar and undivided in the Anteater and Orycterope. The 
median nerve is underneath it in all; and there is no trace of a 
ooronoid head in any of these. (Journal of Anat. & Phys. 
1807, p. 9.) 

Pronator quadratua is a small muscle occupying the lower 
sixth of the Wearm ; its fibres run in tlieir usual uino^radial 
course at an togle of about 60® with the shaft of the radius. 
Meckd says that this muscle is smaller in the Al than in any 
other mammal, and that it occupies only one«*eighth of the 
forearm ; but tkis ^d not exactly^ deBcriM the appearance in 
OOr ipeeimen^ for, though small, it was not quite so insigni- 
ficant as the great German anatomist found it, as in our in^ 
stance it was at least as long as broad. I did not find a trace 
of jt in foe Atmadilloj as Galton and Meckd obsem ; and it 
Sean&a likewise to be aWmt in didaciyla (Mec** 

kei)* It exh^ts, however, in (Pouchet), if. tamandm 

fBapp), and in which Prof. Humphry describes it 

j|S smalli and Mr. (^Hon as filling the whole interosseous 
of the forenrin, as well as tha anterior face of the radius 

.iPlmioa egrpi radialis is a small muscle, and passes from the 
ate 4^ VkmMas^t des Boiences da St. ‘FSWisbSui^, 
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inner condyle to tlie metacarpal lx)iic of the first finger, and to 
the trapezium bone at ita base. In the Orycteropo J5r. Galton 
mentions that it arises from the external condyle (a misprint* 
I suppose, for internal)^ and that it is inserted into a sesamoia 
bone and into the styloid process of the radius : these peculiar 
rities of insertion were descrilx'd by Prof. Humphry. In the 
Armadillo it is inserted into the outer of the bones of the se- 
cond row of tlie carpus (trapezio-trapezoid of Mr. Galton), 

PalmarivS longus is larger than the last, and has a corre- 
sponding origin ; its insertion is into the palmar fascia, and 
into the pisiform and nnciform bones. It is qmte separate 
from the flexor sublimis digitorum, although in Vasynus they 
are closely connected — an arrangement described by Theile as 
an anomaly in human anatomy, and noticed (Proc. feoyal Irish 
Acad. Dec. 9, 1867) as the thirteenth variety of the palmaris 
by myself. In the Oryctermie the same fusion of palmaris 
and superficial flexor occurs (Humphry). Bapp describes it as 
absent in M, tamandua ; but the SpannmusKer’ recorded by 
him is in reality only a variety of it displaced in its origim 
In the Myrvieccpkaga didactyla Meckel described the palmaris 
as unitea to the flexor carjii ulnaris — a condition whicn I have 
also found as an anomaly in human anatomy (variety 16 in 
th^aper aliove mentioned). 

Iiexor caiyi ulnaris arises by two heads,* from tlie intetUal 
condyle and from the olecranon process — its two origins being 
separated by the ulnar nerve, and overlying the anconeus in- 
temus ; its insertion is into the pisiform and unciform bones, 
annular ligament, and base of third m^carpal bone. It has 
no condyloid head ia the Armadillo and Oiyctorope fGalton), 
but has two portions in the latter, deep and superficial, but 
both ulnar in origin. It is very complex in 1/, didat^la 
(Meckel), being quadrifid, three being true ulnar flejeorsandom^ 
palmaris longus ; the three former may represent the condyloid 
head of the AX, and the two ulnar origins in the Oryeterop«i} 
and this would give us a due to its complexity of atrangem^tw 
^ In the Ai’, in consequence of the sin^or method of progtea* 
sion and mode of life of the creature, the digits ore closely 
flexed, with the prominent hooked nails incurved to tke palms} 
and while the noxor muscle of the digits is undivided, it fo 
impossible, without tearing, to extend these even to a right 
angle with the palm. These tendons are bonnd down at tho 
Wrist by an enomously strong annular ligament, which pa|aee$ 
from the scaphoid and trape^um bones to the unciform, pisi*^ 
form^ and third metacaijial bones. Each flexor tendon has a 
speewd fibrous and synovial sheath* underneath which it trsr 
vels* The palmar fascia is in reality a continuation of this 
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ligament ; and into it tlie palmaris-longtw tendon is inserted* 
On slitting up this structure, the flexor digitorum is catp^ed* 
This muscle is single, and plays the part of flexor suoUmis, 
fleto^r profundus, and jpllicis. It arises from the inner condyle 
of the humerus, from the front of the radius, ulna, and inter- 
osseous membrane; all its fibres unite to form one mass, which 
ends in three very strong tendons passing to the last phalanges 
of the three digits. Each tendon is bound down by an enor- 
mously strong sheath, and when examined seemed to be com- 
posed of two lafcrall V united halves, as a groove extended in the 
centre of their distal ends for nearly one-fourtli of their thick- 
ness, The^Ai resembles the Orycteropo in having no sesa- 
moid l)one in the palm, but differs from it in being devoid of 
all traces of lumbricalcs. Each tendon has several synovial 
vincula or retinacula binding it in its plaice* No sesamoid 
bone exists in the Tamandua, the Two-toed, or the Great Ant- 
eater ; but in the Armadilloes they exist in D, sexoinctm^ in'- 
cinctus^ g^igaSj Chlarnyphoma truncatua^ as also in Echidna 
hyatrix and Ornithorhynchis. 

We could find no true au|dnator longus in the Armadillo ; but 
it is well developed in the Tamandua and the Orycterope, and 
in the A! proportionally best of all, and split into two strata, 
as was the case with the pronator teres : the longest of these was 
inserted into the lower extremity of the radius, and by a few 
fibres into the external lateral (igament of the wrist. In the 
Two-toed Anteater it is similarly divided ; but it does not seem 
to be present in the M, juhata\ at least Poucliet does not men- 
tion its existence.- 

The supinator brevis was small and characteristic, pierced 
by the posterior interosseous nerve. Its origin was purely 
humetal, and its insertion, as usual, was radial. Its position 
is similar in the Armadillo ; and its nervous relation appears 
csonstant in these animals. It seems to be larger in the Oiyc- 
terope, as it extends in that creature for one-half of the radius. 
It exists likewise in the Great, the Two-toed, and the Tamandua 
Anteaters.- 

The extensor carpi radialis is a single muscle with a double 
ibndon inserted into the first and second metacarpal bones» It 
W two tendons, according to Mr. Galton^ in the Orycterope — 
One, according to ProfrHunmhry. In this animal the former, 
antnor observes that the tenaou representing the extensor carpi 
radialis brevier seemed to be the more direct continuation of 
tiilO original muscle ; but in Brady))m there is no difference 
the parts of the muscle furnishing the broad flat 
tonoon. In vhet^jpua it is cirtnimstancod similarly, and in 
Anteatcra and Annadilloes it is the same. 
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Sstoamr ov^i ulnaris oriaes irom 4lie outer condyle ii^ tlte 
liaiaenu, end is inserted into the third meteeaipal boiie. In 
the Armedillo it has an ulnar origin, and is inserted by the 
intorrenrion of a sesamoid bone into tnebase of die fifth iiieta» 
oaipai bone. In the Orycterope its insertion is into the fourdi 
and fifth digits ; in the Anteaters, Two-toed and Tamandna, 
its insertion is similar. 

Extensor digitorum communis is an exceedingly weak 
muscle arising from the outer condyle of the humerus, and 
inserted into the dorsal ^neurosis of the hand, dividing into 
weak fascial slips traceable along the dorsum of each of the 
two inner fingers ^ the third seems deprived even af this sem- 
blance of an extensor. In Cholc^ma didact}flu$ the tendon 

f oes to both digits ; the tendons of this muscle are much more 
istinct in Orycteropm, Daaypm, and Myrmecophaga. and 
seek an insertion usually into the last phalanges of ^e digite. 

Extensor ossu metacarpi poUicis anses from the mid^ of 
the back of th6 ulna, and is inserted into the inner meta- 
carpal bone at its base. This muscle does not seem to exist 
in the Two-toed Anteater ; but it is present in M, jvhaia^ in 
the Orycterope, and m the Armadilloes. 

Extensor inmcis is a small muscle, and the only represeuta- 
tive of the second aeries of extensors. It arises from roe lower 
extremi^ of the ulna, and is inserted into the base of the &vt 
phalanx of the fimt dipt. This muscle exists m the O^ctenme, 
m which animal it is inserted into the index and midroe du^f 
in the Armadillo it goes, as ip the deg, into index and pollek. 
The extensors of the fimt and seconapollicial interno^, to- 
gether with those of the ring- and little finger, were eompletely 
obsolete. 

The short muscles of the hand are Abductor primi 
a short flat band passing ftom (he soapbtdd bone and snntdiur 
ligament to the first plmlanx of the inner digit; op Mimiig 
this and the fiexm' tendons, I could see no traces whaterrrro 
ptdmar interosaei. Extensor brevis digitorum manua, i 
muscle on the back of tlie hand, which seems to ciantaati 
du^placed ^erms of the doraal interoewi: its teafion yam |h« 
aponeurosis of the extensor digitroum longua, and ie 
^ with it. 

In the dissection of the pelvic limb, die seminal 
’'diirolayed no particular fisatures of interest. The 
ob]lq[Ufi did not ascend as high as it k P^resented in the efiier 
Edentates ; and the rectus was, as before menrioned, emt of 
ftom its thoraoic aegment. 

GHuteus maximus, a small, superficiid triangular niUKde, 
arises from the posterior benrder of the iUnm, fern, sidew 



idle and h maerted into the outer part of the femuri 

immediately below the great trochanter. It ia much Smaller 
than its homologue in the Anteater, Armadillo, and Oryc- 
terope, and is easily separable from the biceps, which does not 
seem to be the case in the Orycterope (Tnans. Linn* 8oc. 
p. 589). 

Gluteus medius and minimus wore inseparably united, a 
condition which is described Meckel : a similar tusion takes 
place in ChokejptiSj DasyptiSj and Myrniepc^haya jubata and 
didactyla ; Eapp, however, found them distinct in M. teman^ 
dua. Their attachments are as usual. 

Tensor vagiuaj femoris arises from the anterior fifth of the 
crest of the ilium, fleshy and tendinous, passes downwards 
into a line, about half an inch long, on tne outer side of the 
femur below the great trochanter ; tnis is the muscle to which 
Cuvier gives the name gluteus minimus ; but its origin is on 
a plane superficial to the gluteus medius muscle, and anterior 
to the gluteus maximus. This muscle in the Armadillo is 
larger and more expanded ,* in that animal its insertion is not 
exactly into the bone, but into a tendinous sling passing from 
the third trochanter to the external condyloid ridgo on the 
femur. 

Pyriformis, quite distinct from the lower border of the glu- 
teus medius, arises from the margin of the sacrum, and not 
from its anterior aspect, agreeing in this respect with Dasmtut^ 
it is inserted as usual. It has no fibres from the ilium, from 
which bone it takes its attachment in Orycteropm, It is not 
divided into segments. 

Obtiirator intemus, very small and dii^laoed on account of 
the position of the lesser sciatic notch. oUsemuhl denies the 
existence of this muscle ; and truly there is no muscle within 
idbe pelvis occupying the ordinary site of the inner obturator ; 
Imt Meckel phserves properly that the obturator intemus lies 
iieneafh the obturator extemus. This muscle is absent ini^a- 
imnisandintlmTa^ The gemelli are both present, and 

imout equal in siae in the A!, «s also, according to Kapp, in 
4he Tamandua and also in Dmypm* Both obturators and 
gemw. however, exist in Oryctearopm. 

<^|UaaratUB femoris is present, but small. It seems to be 
.absent in the O^cterope and the Airteaters ; it is present, 
^however. in the Amadalo. Meckel describes it as well de- 
ysWppd m this animah Obturator extemus is normal as in all 
^ lidentates. 

' ^PlCNiiidiUa^^ is large and remarkable, unsegmented at itfi 
which is as usual ; its insertion is into the le^er tro- 
^idiiM^r g ridge prolonged down the Ihigh for an inch be- 
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low thifi baae. The psoas parvus is present, but small, 
j^me such continuation of the psoadillac insertion seems to 
occur in the Orycterope. 

Sartorius is a largo flat muscle, and it arises from the ante- 
rior superior spine of the ilium and from the outer half of 
Poupart’s ligament; of these origins the latter is the most 
important. Its fibres run downwards and Inwards to be in- 
serted into the inner side of the head of the tibia. This muscle 
includes the slip called by Cuvier ^^pubio-prdtibien,” or 
rectus iuternus ; the outer band is inserted into the femur, tiOt 
the tibia. The origin ascribed to this muscle by Meckel (from 
the ejcterml oblique aponeurosis) will thus be seen to be <]^uite 
Hceurate, despite the animadversions of tlie ciditor of Cuvier’s 
‘Ije<;ons orates/ This occurs in the Hare and Rabbit, as 
Krause very accurately describes. The sartorius is thus being 
moved inwards in this animal ; and its displacement is com- 
pleted in the Armadillo and Orycterope, in which the origin 
IS distinctly internal to its usual site. 

Pectineus muscle is composed of two parts, arising from the 
pectineal ridge on the os imiominatum, and inserted into the 
femur for its entire length ; the long superficial portion posses 
internal and nearly parallel to the sartorius^ while the aceper 
part seems the true pectineus. This division is noticed by 
Cuvier, and seems likewise to occur in the C^ctefope (Glalton, 
Trans. Linn. Soc. p. 691 ) . Gracilis is a continuation inwards of 
this same muscular stratum^ aud, arising from the pubic ramus 
and symphysis, passes downwards and inwards to be inserted 
into the inner condyle of the tibia. 

Biceps fenioralis is composed of two parts. One, the long 
head, arises from the tuber ischii and its ascending ramus and 
descending ramus of the pubis ; it overlaps the aumio^ts, and 
is separated from the femoral head by the great sciatie nerve. 
The femoral origin arises from the upper half of the blick of 
the femur, on its outer side, and soon unites witli the long 
to be inserted into the head of the fibula. In the Anuao^ 
tliere is no femoral head, nor in the Orycterope ; but in the 
Tamandua and Two-toed Antoater this muscle baa a true 
moral head. 

Semimembranosus and semitendinosus arise by a common 
tendon from the tuber ischii, and continue fused together for a 
short distance from their origin. They descenu the thigh 
together, and are inserted into the tibia as usual, the semi- 
membranosus passing to the upiier jiart of the innet condyfe 
and fascia of the leg*. 

* By ocddetii the notes on ths mtiscles have Been lost; so I 

prefer Wring them dofioieat to flUing the gap Irom memory. 
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The hip-joint in Htrcngtlicncd by throe li;^amentR — a capRulHr, 
an ilio-fcmoral accoHsory, and a cotyloid ligament ; but there is 
no ligamentum teres. 

The muscles of the leg are : — 

Tibialis anticus^ which aiisos from the tibia and from a 
small part of the fibula about its middle, and is ins(‘rted by 
an undivided tendon into tlie middle of the base of the inner 
metatarsal bone; its tibiilar head is very diminutiv(‘. In 
Orycteropiis it rises higher, to the ligamentum jiatella^, and its 
tendon is split into two sUjh. Meckel mentions two separate 
origins in the Ai ; but the tibuil and tibular origins are not really 
separate. The Armadillo has but one head and one tendon; 
the Anteater has one tendon and two heads (Meckel). 

Extensor digitorum longiis arises normally from the heads 
of the tibia and fibula, aiul its origin is pr(j)longed upwards to 
the femur; it ends in a weak tendon, which is inserted into 
the second metatarsal Inine and into the dorsal aponeurosis of 
the digit. This jieeuliarity of insertion was noticed by Meckel, 
but its femoral origin was not. In the Orycterope tlie femoral 
origin exists, and its tendons are traccabli^ to the toes. In 
DaMjpm there is no condyloid head. Cuvier notices very 
accurately that in many of the Edentates this muscle has a 
femoral head. 

Extensor hallucis proprius arises from the fibula and intoroa- 
800US membrane and is inserted into the first phalanx of the 
j&rst toe. It, like the precedin]^, is very small. 

Extensor brevis digitorum arises from the lower extremity of 
the fibula and tibia, and is inserted into the first phalanx of 
the inner toe. This muscle is larger tlian the last, though 
short, 

Peroneus longus arises from the outer condyle of the femur 
and from the upper part of the fibula ; it passes downwards 
behind the outer malleolus, and is inserted into the outer meta- 
tarsal bone. In the Orycterope and Armadillo its tendon crosses 
the sole as it does in man. in the Anteater one of the peronei 
tendons closely resembles this. 

Peroneus brevis arises as usual from the lower two-thirds of 
tlie outer side of the fibula. It is quite separate from the 
peroneus quinti, which runs along its posterior border and has 
Its usual insertion into the outer metatarsal bone. 

No peroneus quaaius was present, nor any peroneo-calcanean 
muscle. The former exists in the Oiycterope (Clalton, p. 598). 
Peroneus quinti is distinct in the Armadillo. 

Gastrocnemius arises by three heads, which are separate for 
their whole length. The two femoral heads arise from the pos- 
terior surfacM)! either condyle, and are inserted into the calca-* 
Ann.&Mag.N^HuU Sor.4. Vol, iy* 5 
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neum. The soleus or fibular head arises from the upper fourth 
of the back of the fibula, and is inserted beneath the last named. 
The inner head is the largest, the external second in size, and 
the soleus smallest of all. The external is the largest iu the 
J)<utyj^, There ai*e no sesamoid bones in the origins of tlie 
muscle, as there arc in the Tamandua and Myrmecophaga 
4idaotyla» Meckel, however, refers to the Ai as possessing one 
of these in its origin : and in the Megatherium one of these ap^ 
pears to have existea for th(j outer head of the gastrocnemius. 
The soleus does not arise from the middle of tlie fibula, as 
stated by (vuvicr, lint is limited to its upper jiortion alone. 

I'he popliteuH muscle is large and possesses a large sesamoid 
bone in its tendon of origin. As usual this muscle runs from 
the outer condyle of the femur to the back of the tibia. It 
does not seem to tiosscss a sesamoid bone iu the Tamandua, 
Orycieropu^^ or Vanypm, 

rlantaiis is a large pear-shaped muscle arising above the 
outer head of the gastrocnemius; and, passing down the poste- 
rior surface of the leg, it (‘nds in a tendon which is inserted 
into the tcndqn of tlie flexor digitorum longus. This digital 
continuation seems to be characteristic of tlie plantaris iu the 
Edentate animals, as it likewise exists in tJie Six-bauded Ar^ 
madillo and in Oryoteropus capemia, liapp makes uo uion-* 
tion of it as present in the Tamandua ; but possibly he may 
have confounded it with the gastrocnemius. This rausofe 
seems to me to be largju* proportionally in the Sloth than in 
any other animal that 1 liave disseettMi. 

Flexor digitorum longus arises from the posterior surface of 
the tibia, and is inserted into tlic tliiw toes by throe strong 
tendons. Its tendon is stivugtheued in the middle of the solo 
of the foot by the plantaris, which unites with it as a Strong 
accessory. In the Orycterope this muscle is fibular in its origin 
(Oalton, p. 596)^ ana sends a tendon to all the toes, even wo 
hallux, and receives a slip from the tibialis posticus to assist 
it in forming the tendon tor this digit ^ This muscle is like^ 
wise mainly fibular in its origin in the Armadillo, and pos^ 
sesses a plantar ossicle. 

Flexor hallucis longus, a very large muscle, arises from tl^a 
fibula and interosseous membrane, posses downwards for a 
short distance, and unites with the last-described muscla tp be 
inserted in common with it into the toes. 

The tibialis posticus is very small and inconspicuous: it 
passes from the lower half of the back of tho tibia, ana i$ 
inserted into the inner cuneiform bone of the tarsus. 

There are two musculi accessorii in the foot, one from the 
outer and the other from the inner surfaces of toe oaloaneum \ 
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the former ie inserted into the third-digit slip of the long flexor 
tendon j the, latter, or true accessorius, is attached to tne front 
of the two inner tendons, and is rather larger. The tendons 
for the toes are thus complex in their mode of formation ; for 
plantarls and flexor digitorum, united with flexor hallucis and 
the accesBorii, form but one common aeries of tendons. The 
flexors digitorum and hallucis first imiie; these are joined by the 
plan taxis ; and the conjoined tendon receives the accessorii : 
thus the outer-toc tendon is formed by the outer accessorius 
and a slip from the common flexor; the inner receives the 
principal body of the flexor hallucis and a slip of the others, 
while the middh*. has one single tendon of com2)osite origin. 
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On the Structure and Development of the Skull of the Common 
Fowl (Gallus domestic^).** By W. Kitchkn Paiikbr, F.R.S. 

In a former paper (Phil. Trans. 1866, vol. clvi. part 1, pp. 113- 
183, plates 7- 16) I described the structure and development of the 
skull m the Ostrich tribe, and the structure of tlie adult skull of the 
Tinamou — a bird which connects tlie Fowls with the Ostriches, but 
which has an essentially struthious skull. 

That paper was given as the first of a proposed series, the sub- 
sequent communications to be more special (treating of one speoies 
at a time) and carrying the study of the development of the cranium 
and face to much earlier stages than was practicable in the ease of 
the struthious birds. 

Beveral years ago Professor Iluxley strongly advised me to con- 
Gentrate my attention for some considerable tune on the morphology 
of the skull of the Common Fowl ; that excellent advice was at length 
taken, and the paper now offered is the result. 

A full examination of the earlier conditions of the chick's skull 
has cost me much anxious labour; but my supply of embryooie 
birds (through the kindness of friends) * was very copious, and in 
time the structure of the early conditions of the skull oecame manh* 
fost to me. 

The earliest modifications undergone by the embryonic head are 
not given in this paper \ they are already well known to embryo- 
logists ; and my purposi^ is not to describe the general development 
of the embryo, but merely the skeletal parts of the head. 

These parts are foirly differentiated from the other tissues on the 
four^ day of incubation, when the head of the chick is a quarter 

* Dr. Marie it etpecisliy to be thanked for his most paiiistikiiig kindness 
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an inch (3 lines) in length ; this in my paper is termed the first 
stage,^' Tlie next stage is that of the chick with a head from 4 to 
5 nnes in length, the third 8 to 9 lines, and so on. The ripe 
chick characterizes the “ fifth stage and then I have worked out 
the skull of the chicken when three weeks, two months, three 
months, and from six to nine months old, the skull of the aged 
Fowl forming the “ last stage.” 

During all this time (from their first appearance to their highly 
consolidated condition in old age) the skeletal parts are undergoing 
continual change, obliteration o( almost all traces of the composite 
condition of the early skull being the result — except where there is 
a hinge, for there the parts retain perfect mobility. 

Here it may be remarked that although the Fowl is only an 
approac h to what may be called a typical Bird, yet its skull presents 
a much greater degree of coaleseenee of primary centres than might 
have been expectea from a type which is removed so few steps from 
the semistruthious Tinamou, a bird which retains so many of its 
cranial sutures. 

The multiplicity of parts in the Bird’s skull at certain stages very 
accurately represents what is persistent in the Fish, in the Reptile, 
and to some degree in certain Mammals ; but tlie skull at first is as 
simple as that of a Lamprey or a Shark, and, in the Bird above all 
otlier Vertebrates, reverts in adult age to its primordial simplicity 
— all, or nearly all, its melamorphic changes having vanished and 
left no trace behind them. 

Although in this memoir I have no business with the Fish, yet all 
along I have worked at the Fish equally with the Bird, the lower 
type being taken as a guide tlirough the intricacies of the higher ; 
and here the Cartilaginous and the Osseous Fishes are never fairly 
out of sight. The Reptile, and especially the Lizard, has been less 
helpful to me, on account of it« great specialization. 

On the fourth day of incubation the cranial part of the notochord 
is two-thirds the length of the primordial skull, but it does not quite 
reach the pituitary body j it lies therefore entirely in the occipito*otic 
region. The fore part of the skull-base extends horizontally very 
little in front of the pituitary space ; this arises from the fact that 
the “ mesoccphalic flexure ” has turned the “ horns of the trabecule’* 
under the head. Thus at this stage the nasal, oral, and postoral 
clefts are all seen on the under surface of the head and neck of the 
chick. At this time the facial arches have begun to chondrify ; but 
only the quadrate, the Meckehan rod, and the lower thyrO'-hyal are 
really cartilaginous ; the other parts are merely tracts of thickened 
blastema or indiiferent tissue. 

In the second stage an orbito-nasal septum has been formed ; the 
** horns of the trabeculae ” have become the “ nasal al«,** and an 
azygous bud of cartilage has grown downwfirds between them ; this 
is the “preenasal” or snout cartilage; it is the axU of the inters 
maxillary region. At the commencement of this second stage the 
primordud skull stands on the same morphological level as that of 
the ripe embryo of the Sea-turtle ; at the end of this stage it has 
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become struthioiis ; and now parosteal tracts (the angular, suran- 
gular, dentary, &c.) appear round the mandibular rod. 

In this abstract I shall not trace the changes of the skull any 
further, but conclude with a few remarks on the nomenclature of 
certain splints, and as to the nature of the great basicranial bones. 

Some years ago I found that certain birds (for instance the Emeu) 
possessed an additional maxillary bone on each side ; knowing that 
the so-called *'turbinal** of the Lizard and Snake was one of the 
maxillary series I set myself to find the homologies of these splints. 
Keuaming the reptilian bones “ preevomers,*’ on account of their 
relation to the vomer, and sujiposing the feeble maxillariea of the 
Bird to represent them, I considered that the true maxillaries were 
to be found in those newly found cheek-bones of the Emeu and 
some other birds. 

After discussion with Professor Huxley 1 have determined to drop 
the term “ preevomer/* and to call the supposed turbinal of the 
Lizard “septo-maxillary," and the additional bone in the Bird’s face 
" postmax illary.” 

In many Birds, but not in the Fowl, the sep to -maxillary ” is 
largely represented — not, however, as a distinct osseous piece, but as 
an outgrowth of the true maxillary. 

With regard to the basicranial bones, I have now satisfied myself 
that the “ paras phenoid ” of the Osseous Fish and the Batracniau 
reappears in the Bird as three osseous centres — all true ** parostoses,” 
as in the single piece of the lower types ; these three pieces are, the 
“rostrum” of the basisphenoid and the two “ basitemporals.” 

These three centres rapidly coalesce to form one piece, the exact 
counterpart of the Ichthyic and Batrachian bone ; but just as this 
coalescence begins, ossification proceeds inwards from these “ paros- 
toses,” and affects the overlying cartilage, the cartilage of the basi* 
sphenoidal region having no other osseous nuclei. This process of 
the extension inwards of ossification from a splint-bone to a cartila- 
ginous rod or plate I have already called “ osseous grafting ” ♦. 

In nry former paper the basisphenoidal “rostrum” and“basi- 
iemporals ” were classed with the endoskelctal bones ; they will in 
the present paper be ])laccd in the parosteal category, in accordance 
with their primordial condition. 

By the careful following out of these and numerous other details 
I have corrected and added to my previous knowledge of the early 
morphological conditions of the Bird’s cranium, and at the same 
time, I trust, have contributed to on enlarged and more accurate 
conception of the history aud meaning of the Vertebrate skull in 
general. 

March 18, 1869. — Dr. William Allen Miller, Treasurer and Vice- 
President, in the Chair. 

“ On the Structure of the Red Blood-corpusclo of Oviparous Ver- 
tebrata.” By William S. Savory, F,R.S. 

The red blood-cell has been perhaps more frociuently and fully 
examiiaed than any other animal structure ; certainly none has 

• See memoir “ On the SiiouMer- girdle and Sternum/' Hay Soc, 1868, p. 10. 
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evoked such various and even contradictorv opinions of its nature* 
But without attempting here any history of these» it may he shortly 
said that amongst the conclusions now, and for a long time past* 
generally accepted* a chief one is that a fundamentfd distinction 
exists between the red corpuscle of Mammalia and that of the other 
vertebrate classes — that the red cell of the oviparous vertebrata 
possesses a nucleus which is not to be found in the corpuscle of the 
other class. This great distinction between the classes has of late 
years been over and over again laid down in the strongest and most 
unq^lified terms. 

But I venture to ask for a still further examination of this im- 
portant subject. 

As the oviparous red cell is commonly seen, there can be no doubt 
whatever about the existence of a “nucleus^’ in its interior. It is too 
striking an object to escape any eyc; but I submit that its existence is 
due to the circumstances under which the corpuscle is seen, and the 
mode in which it is prepared for examination. I think it can be 
shown that the so-callcd nucleus is the result of the changes which 
the substance of the corpustdo undergoes after death (and which are 
usually hastened and exaggerated by exposure), and the disturbance 
to which it is subjected in being mounted for the microscope. When 
a drop of blood is prepared for examination, little or no attention is 
given to the few seconds, more or less, whicli are consumed in the 
manipulation. It is usually either pressed or spread out on the ^lasa 
slip, and oAen mixed with water or some other duid, But it is 
possible to place blood-cells under the microscope for examination so 
quickly, and with such slight disturbance, that they may be satis* 
faetorily examined before tlie nuclei have begun to form. They 
may then be shown to be absolutely structureless throughout ; aiid[^ 
moreover, as the examination is continued the gradual formation of 
the nuclei can he traced. The chief points to be attended to are-^to 
mount a drop of blood as quickly as possible* to avoid as much is 
possible any exposure to air* to avoid as much as practicable eon** 
tact of any foreign substance with the drop, or any d^turbance of it. 

After many trials of various plans, 1 nnd that the following will 
often succeed sufiiciently well. Having the microscope* and every^ 
thing else which is required, conveniently arranged for immedifttiS 
use, an assistant secures the animal which is to famish the blood 
(say, a frog or a newt), in such a way that the operator may deanty 
divide some superficial vessel* as the femoral or humerid artery* we 
then instantly touches the drop of blood which exudes with thi 
under surface of the glass whicn is to be used as the oover^ iimne* 
diately places this very lightly upon the slide* and has the whole 
under the microscope with the least possible delay. Thus for several 
seconds the blood-cells may be seen without any trace of OUClei ; 
then* as the observation is continued* these gradually, but at first very 
faintly, appear; and the study of their formation affords strong 
proof of their absence from the living cells. 

The ‘^nucleus*’ first appears os an indistinct shadowy substance* 
usually* but not always, about the centre of the cell. Tne outline of 
it can hardly* for some seconds* be defined ; but it gradually grows 
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more distinct. Often some small portion of the edge appears clear 
before the rest. At the same time the nucleus is seen to be paler 
than the surrounding substance. Synchronously with this change — 
and this is noteworthy — the outline of the corpuscle (the ** cell- wall ”) 
becomes broader and darker. What was at first a mere edge of 
homogeneous substance, becomes at length a dark border shai^ly 
defined from the coloured matter within. Thus a corpuscle, at ^t 
absolutely structureless, homogeneous throughout, is seen gradually 
to be resglved into central substance or nucleus, external layer or 
cell-wall, and an intermediate, coloured though very transparent, 
substance. But — and this is significant — these changes are not 
always thus fully carried out. It not seldom happens that the nucleus 
does not appear as a central well-defiued regularly oval mass. Some- 
times it never forms so as to be clearly traced in outline, but remains 
as an irregular shapeless mass, in its greater portion very obscure, 
Sometimes only a small part, if any, of an edge can be recognized, 
most of it appearing to blend indefinitely with the rest of the cell- 
substance. Sometimes it happens that in many corpuscles the 
formation of a nucleus does not proceed even so far as this. No 
distinct separation of substance can anywhere be seen, but shadows, 
more or less deep, here and there indicate that there is greater 
aggregation of matter at some parts than at others. Occasionally 
some of the cells present throughout a grauular aspect. I have 
almost invariably observed, too, a relation between the distinctncM 
of the nucleus and of the cell-wall. When the nucleus is well de- 
fined, the cell-wall is strongly marked ; when one is confused, the 
other is usually fainter. This, however, does not apply to colour j 
oil the contrary, when the nucleus is least coloured it contrasts 
most strongly with the surrounding cell. As n rule, the wall of 
the cell is more strongly marked than the nucleus. 

It will of course be said that the nuclei are present all the while, 
but are at first concealed by the surrounding substance — the con- 
tents of the cell. Thus the fact has been accounted for, that the 
nuclei are not so obvious at first as they subsequently become. 
But 1 think a careful comparison of cells will show that those in 
which a nucleus may be traced are not more transparent than others 
which are structureless ; and, moreover, when one cell overlaps an- 
other, the lower one is seen through the upper clearly enough to 
show that the substance of these cells is sumciently transparent to 
allow of a nucleus being discerned if it exists. When a nucleus is 
fully formed, it hides that portion of the outline of a cell which lies 
beneath it. How is it, then, if the nucleus is present from the first, 
that the portion of the cell over which it subsequently appears is, 
for a while, plainly seen ? 

The success of the observation is of course influenced by numerous 
aroumstances. The rate at which the nuclei form in the corpuscles 
varies iu different animals. I have usually found that in the common 
frog they are more prone to form than in many other animals—^ 
Quicker tlmu in most fishes, or even than in some birds. But this 
dodl not seem always to depend upon their larger size ; for in the 



72 


Boyal florid?/. 

common newt the rells, which are larger than those of the frog, re- 
main, as I have noticed, for a longer period without any appearance 
of nuclei. But even in the frog it can be satisfactorily demonstrated 
that the corpuscle is structureless. 

I have found, too, that the observation succeeds best with the 
blood of animals which arc healthy and vigorous. Thus the first 
observations upon fresh animals are usually the most satisfactory. 
After they have been repeatedly wounded or have lost much blood, 
the cells are more prone to undergo the changes which reai^lt in the 
production of nuclei. 

Again, the formation of nuclei may be hastened, and their ap- 
pearance rendered more distinct at last, by various reagents. Acids 
and many other reagents are well known to have this effect. The 
addition of a small quantity of water acts in the same way, but less 
energetically. It hastens the appearance of an indistinct nucleus, 
but interferes with the formation of a well-defined mass, so that, 
after the addition of water, neither the outline of the cell nor of the 
nucleus becomes so strongly marked as it often does without it. 
Exposure to air also promotes their formation ; indeed, as a rule, the 
nuclei form best under simple exposure. Any disturbance of the 
drop, as by moving the point of a needle in it, certainly hastens the 
change ; and perhaps it is influenced by temperature. 

Sometimes, when the drop of blood has been skilfully mounted, 
the majority of cells will remain for a long while without any trace 
of nucleus ; but, again, in almost every specimen, the nucleus in some 
few of the cells, particularly in those nearest the edges, begins to 
appear so rapidly that it is hardly possible to run over the whole 
field without finding some cells with an equivocal appearance. 

It would follow, of course, from these observations that, if the 
living blood were examined in the vessels, the corpuscle would show 
no trace of any distinction of parts; and this is so. Indeed, in my 
earlier observations *, before I had learnt to mount a drop of blood 
for observation in a satisfactory manner, 1 examined, at some length, 
blood in the vessels of the most transparent parts I could select ; 
and several observations on the web andf lung of the frog and els<*- 
where were satisfactory. But still, when the cells were thus some- 
what obscured by intervening membrane, one could not generally 
feel sure that the observation was so clear and complete, but that 
a faintly marked nucleus might escape detection. Wliile, therefore, 
the result of observations on blood-cells in the vessels fully accords 
with the description 1 have ^ven, I do not think that the demon« 
stration of the fact, that while living they have no nucleus, can be 
made so plain and unequivocal as when they are removed from the 
vessels. 

The question naturally arises, Why, then, does not a nucleus form 
in the mammalian corpuscle ? But while it is accepted that the great 
majority of these corpuscles exhibit no nuclei after death, exodlent 
observers still affirm their occasional existence ; and 1 am convinced 

* Made mapy years ago. Other observera ha?o been unable to detect a nu- 
cleus in the living cells within the veesols. 
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that an indistinct, imperfectly formed ** nucleus ” is often seen ; 
and the shadowy substance seen in many of the smaller oviparous 
cells after they have been mounted for some time is very like that 
seen under similar circumstances in some of the corpuscles of Mam- 
malia. Many, too, affirm that these corpuscles do not exhibit that 
distinction or wall and contents which is generally described. It 
appears to me that this ditference of opinion depends on the changes 
tney are prone to undergo. How far the absence of a distinctly de- 
fined nucleus*’ after death depends on their smaller siae I am not 
prepared to say. 

Manj^ questions of course follow. For example, how far is this 
separation of the substance of a homogeneous * corpuscle into nu- 
cleus, cell-membrane, and contents to be compared to the coagula- 
tion of the blood? and how do the agents which are known to 
influence the one process affect the other ? A still further and more 
important question is, How are these changes in the coipuscles, and 
in the blood around them, related? But in this paper I propose to 
go no further than the statement that the red corpuscle of all verte- 
brata is, in its natural state, structureless. When living, no distinc- 
tion of parts can be recognized ; and the existence of a nucleus in 
the red corpuscles of ovi})ara is due to changes after death, or 
removal from the vessels. 

1 cannot conclude ibis paper without acknowledging the great 
help I have received in this investigation from Mr. Howard Marsh, 
Demonstrator of Microscopical Anatomy at St. Bartholomew’s Hos- 
pital. 


MIBCELLANEOU8. 

Note on a new llertnaphrodiU Chcetopod Annelid, 

By G. Moquin-Tai^jdok. 

The group of Cbaetopod Annelida was long regarded as consisting 
entirely of unisexual animals. In 1857, Mr. Huxley made known 
the fiist exception to this general law in a new Annelid of the 
English coast, Nrotvla DysUri. A few years later, M, rugenstccher, 
whUc staying on tho shores of the Mediterranean at Cette, disco- 
vered the same fact in another species of the same famOy, JSjnrorJm 
^nUum. Lastly, a third fact of the same kind was observed by 
M. Clapar6de in a species oi Amphufle'tia {A. meditei^anea). This 
naturalist also confirmed the exactitude oi Mr. Huxley’s observa- 
tions, and showed, by bis investigation of a great number of IScrpulca, 
that these cases of monoeoiouaness are exceptional in this family. 

I have discovoTod another example of hermaphroditism, but this 
time in a dorsibranchiate Annelid belonging to tho genus Nereis. I 
believe that this species is now^, and propose to name it Net^eis ims- 

♦ By the word bomogeneou# T do not mean to affirm that tho flubstonoe of 
ihe oorpusele is of equal condiitetioe throughout. The eeniral may be the 
part of it But X regard tho oorpuiole, in its whole aubatanoe, eh having the 
•ame nature.” 

Ann. & Mag. N. Hist, Ser. 4. VoI.iy, 6 
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silierms. The following are its prinqipal characters ; — ^Middle an* 
tennae short, subulate ; lateral anteiina3 stout, shorter, composed of 
two joints — the basal thick, the terminal very small ; the two supe- 
rior tentacles long, reaching as far as the eighth segment, the two 
inferior shorter, but exceeding the antonnte ; jaws strong, curved, 
presenting twelve teeth ; no denticles ; feet like those of Nereis hi^ 
Uneata. The body, which is 4~ 5 centimetres in length, has from 
sixty to seventy segments of a greenish-brown colour, marked with 
numerous vinose spots irregularly arranged. 

This species occurs pretty frequently on the shore at Marseilles, 
among Ulva. It inhabits a membranous tube, constructed in a fold 
of the fronds of that plant, and is herbivorous. Of eleven individuals 
that 1 dissected, nine contained, pell-mell in the cavity of the body, 
Hpermatozoids and ova in different stages of development. The 
mature ova observed in the general cavity are yellowish, and 0*37 
millim. in diameter. The free spermatozoids floating in the visceral 
fluid are composed of a bacilliform anterior part (head) 0*01 millim. 
in length by 0-0017 millim. in breadth, and of an excessively thin 
tail, 0-45 millim. in length. The tail is very different, both in its 
length and the nature of its movements, from the vibratile cilia of 
the cavity of the body. 

The two individuals in which I did not detect hermaphroditism 
were females, and had the body filled with a great quantity of ova, 
all arrived at maturity. — ComptesBendus, April 12, 1809, tome Ixviii. 
pp. 869, 870. 

TJie Poison-glands of CaUophis intestinalis and C. bivirgatus. 

By A. Bsenhabu-Mbtsb. 

The author has detected poison-glands in the above-mentioned 
snakes. He found them flrst in CaUophis intestinalis^ Laur. {Elaps 
furcatuSf Sohneid.), whilst engaged in an investigation of the position 
of the heart in serpents. Ho found the heart in this species thrown 
far back towards the tail, in consequemoe of the presence of two 
extended, brown organs above the heart, which proved to be the 
poison-glands. They arc distinguished from those of other serpents 
by their length and by their situation just below the ribs in the 
ventral cavity. With their excretory ducts they occupy one*third 
or even more of the total length of the snake. 

The true gland is entirely enveloped by a striated muscle, within 
which the smooth, white tendinous surface is concealed. It is 
formed of parallel tubes, among which the parenchyma of the gland 
occurs divided into little portions. In the middle the number of 
tubes is fifteen or more. They unite upon a large excretory duct 
in each gland. The excretory ducts run side by side to the head, 
where they are applied against the outer surfaces of the quadrate 
and mo^ary bones ; here a large salivary gland opens into each. 

The author has detected the same glands in CaUophis bivirgatvSf 
Boi^ ; but they do not exist in <7. calUgaster, which, however, does 
not l^long to CaUophis, or in the Elapid snakes of Australia ( Ver-^ 
mmUa, Gray), Africa (JPoscilophis, Gthr.), or America. — Oomptes 
Mendus, Apm 12, 1869, tome Ixviii. p. 860. 
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On the Geographical Distribution of the Ferns of Mexico, 

By EuoiiNB Fournibr. 

The author has carefully examined the specimens of Ferns from 
Mexico in almost every collection existing in Europe, and arrives 
at the following results ; — The number of species, which was given 
as 6 by Kunth, 182 by Martens and Galeotti, 312 by Liebmann 
(omitting synonymic forms), and 487 by Fee (of which 70 are to be 
suppressed), amounts, according to the author, to 005, besides a few 
others of which he has not seen sjKJcimons. Of this number, 47 are 
now indicated as Mexican for the first time ; and 217 supposed species 
are suppressed as identical with others previously described. ^ 

The species of fenis are generally the same on both slopes of the 
Mexican Andes. Of the s'pecies enumerated by Smith as collected 
in the Sierra Madro on the Pacific slope, only three have not yet 
been discovered on the Atlantic side. 

The author identifies a far greater number than his predecessors of 
Mexican species with species growing in other parts of America, 
especially between the tropics. Of his 605 species, only 178 are 
peculiar to Mexico ; and these belong to groups largely represented 
m that country and wanting elsewhere in ti epical America. Of the 
427 species common to Mexico and other regions of America, 230 
occur in the Andes of South America (New Granada, Ecuador, lY'ru, 
Bolivia), 139 in the Antilles (especifilly Cuba and Guadeloupe), 59 
in Guiana or Caracoas, and 1 1 7 in Brazil, the greater part extending 
as far as lUo de Janeiro. The ferns of the high mountains of 
Mexico easily find a suitable climate in the Andes, even under the 
equator ; 12 of them also pass beyond the intertropical region and 
descend into the province of Coriientcs or to Montevideo, and 1 7 
extend into Chili. Many of the latter, especially the Fellasas, puss 
into the mountains of Texas, whence 1 1 have been brought by TreouL 

The species of the neighbourhood of Orizaba and Jdapa growing 
at from 1000 to 1600 metros in the eastern Cordillera of Mexico, and 
some of which live inFlorida or Carolina, also occur in part in Guiana, 
and most of them in Cuba and at Hio de Janeiro ; some species even 
occur in Mexico and at Rio do Janeiro and are not at present known 
from any intermediate place. 

The very few littoral species of ferns found in Mexico are gone- 
ralty diffused over the whole tropical region of the globe. 

The most interesting group is one composed of only 1 2 species, 
whicli, starting from the bottom of the Mexican Gulf, and passing 
the Antilles, reaches the Azores and Canary Islands, then Incomes 
diffused over the Mediterranean region and is continued by a small 
number of species in the mountains of Abyssinia and Persia and in 
the Himalaya. Of these, in passing northwards, Pteris longifolia 
stops in the Wand of Esohea, P, cretaceo. in Corsica, Woodwardia 
tadieans in the mountains of Asturias, Adiantum capiUus at Poitiers 
and at Bormio in the Tyrol near a hot spring, and Oymnogramma 
tepiophfflla at Brest, whilst Cystopteris fragilis, a polymorpliic but 
iudivisiMe species, spreads all over Europe and reaches the summits 
of the Alps. The authentioally established existence of this group 
of plants agrees, in the author’s opinion, with the hypothesis of 
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the disappearance of the Atlantis. — Compies RenduSy May 3^ 1869, 
pp. 1040-1042. 

Note on the Stnichfre of the Blastoidoa. 

By E. Billings, F.G.8., Palaeontologist, Canada GeoL Hurvoy. 

The remains of the Blastoidoa have as yet ]>rovod to be extremely 
rare in our Canadian reeks, only five small spoeimons (three of 
Pefih'f mitcA and two of Cofhister) having ])een collected up to the 
pres(‘nt time. While studying these with a view to their desenption, 
1 was led to invt'stigaie the structure of the order, especially with 
regard to the fund ion of the summit openings. On combining the 
obserfatiouB of other authors, whose views I shall give in detail in 
another paper, I find that we have now sufficient data to establish 
the following points : — 

] . In the genus JNucleocrinvs, Conrad, there are sixteen apertures 
in the summit. Of these, tlio large lateral aperture is both mouth 
and vent. There is no opening in the centro of the apex, where the 
mouth lias hitherto been supposed to have its position. The ten 
so-called ** ovarial orifices ** are respiratory apertures. Between 
each two of these, one of the ainbulacnil grooves enters tf) the interior 
through a small porf\ whieh is a true ovarian orifice. There are thus 
ten spiracles, five ovarian orific(«, and one buccal and anal orifice — 
in aU sixteen. 

2. [n Penireniites there are also five ovarian pores, in the same 
position. The mouth is not in the centro, but in the larger of the 
five spiracles. 

B. Codasier has no ambulacral pores in the so-called “pseud- 
ambhlacral fields.*’ ITie striated siirfnceB in the interradial areas 
are true Cystidean rhombs of the type of those of the genus Plewro- 
cystites. These in PenfremifeA, Oranaiocrinun, and NueJeocrinus are 
situated under the ambulacra, where they constitute the tubular 
apparatus desciibed by Roemer and others. — SiUimaris American 
Journal y May 1809. 

Tadpoles of Lissotriton punetatus reprodumxg the Spedes, 

By M. »T. JuLLtEN. 

On the nth of April 1809, the author obtained four tadpoles of 
Lissotnton punetatus, which ho dissected the next day, when he 
found in two of them not only fully developed ovaries, but in the 
onducts eggs enveloped in the usual gelatinous layer. The other 
two were mules. The only external difierences between the two 
sexes were that in the females the labia of the cloaca were more 
developed than in Ihe males, and that the body was shorter in the 
latter. Tlie two females were as largo as adults. 

The testes, which wore pretty well developed and fhsiform, con- 
tained mother colls of sperm atozoids, but no free spermatozoids. 
The ovaries formed two fine bunches, and the oviducts contained 
perfectly developed eggs in both females. 

Bubscqucntly the author obtained two more female tadpoles, which 
deposited several eggs in the course of a few days, without acquiring 
the adult characters, — Cowptes Rmdus, April 19, 1869, pp. 9^, 939. 
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VIII . — On the Anatomy of Diplommatina, and its Affinity 

with Cyclopliorus and rupina in the Cyclop h on dfe. By 

John Denis Macdonald, M.D., F.R.S., StafF-Surgeon, 

R.N. 

[Plate IV.] 

The animal of the little Himalayan shell first named Bulimns 
Jvlliculus in Dr. Pfinffcr’s Mono|p’aph of the Ilelicidaj wi\H 
discovered byCapt. Hutton and Mr. Benson to differ from that 
family in the situation of the eyes, ihose not being borne on 
the summits of the tenUicula.’^ Capt. Hutton, in his MS., 
had actually named it Carychium costatiim^ but Mr. Benson, 
considering it to differ also from Carychium sufficiently to 
form the type of a new genus, named it Diplommatina. He 
chose this name from having observed that the eyes were 
composed of two lobes — one lobe deeply seated in the tenta- 
culum and larger than the other lobe, which is a small black 
point coming to the surface on the outer side of the larger 
lobe.” Had the animal been provided with an operculum,” 
he further remarks, it might possibly have been referred to 
the family of Cyclostomatidse.” It is clear, therefore, that Mr. 
Benson, while admitting the affinity of his Diphmmatina Jbl- 
limlm to Carvehium^ considered it to be merdy the type of a 
new genus at least referable to the same ^oup, and not to the 
so-*caIled Pulmonifera operculata. But ^e fallacy of reason- 
ing upon insufficient data is well illustrated in the controversy 
which followed between Mr. Benson ahd Dr. Gray as to the 
character operculo nullo ” (Ann. & Mag. Nat. Hist. 1853, 
vols. ad. & xii.)* There can be little doubt, also, but the 
belief on the part of the founder of the genus, that the eyes 
were situated on the posterior part of the tentacula near their 
baae^ gave colour to the possible absence of an operculum ; 
and «uch would be more conformable with the section to which 
Ann. tSf JV. JSTtilK. Set. 4. VoL iv. 7 
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it was too hastily assumed to belong. Dr. Gray, however, as 
it then appeared, settled the question satisfactorily by the 
examination of original specimens in which an operculum was 
undoubtedly present. At the time the number of the ^Annals’ 
containing nis letter came into my hands, I was employed in 
tlie South Seas*, and, being well acquainted with three dis- 
tinct sj)eeieH of occurring at Lord-Ilo we Island, 

I thought 1 miglit readily furnish Dr.rSiniy with drawings of tlic 
shell, operculum, and animal of those species, should his argu- 
ment recpiire further support. Nevertheless, on visiting the 
island of Vatoa, Feejee group, 1 was not a little surjjrised to 
find a very minute and smooth pupifonn shell, with dextral 
turns, thickened double peristome, and a t(K)th on the colu- 
inellnr lip, containing an animal in every particular identical 
with tliat of Dijilommafirta save the operculum, of which I did 
not discover a trace, though the cicatrix of the operculigerous 
lobe was distinct enough, as shown in tlie figures (l&2c/. 
PI. IV). The above-mentioned question imnie<liately recurrecl 
to iny mind, and I also reflected how far are shell-characters 
to h(» trusted in the establishment of genera, and how wide is 
the latitude within which specific distinctions may range. I 
symi)athizcd with Mr. Benson ; for, according to my own ex- 
pcri(*uce, not only in this case but in numerous other Foejeean 
species, if the operculum be present at all, it must be in a very 
nidimcntary state. 

(k)nchologists might prepare a now genus for the reception 
of the little shell just noticed, which exhibits but few points in 
common with the known DiylommaJtmai\ yet even this would 
not shake my faitli in a conclusion the truth of which is most 
evident to my own mind, namely, that the occupant is 7)i- 
plumrnatina^ name the dwelling what you please. In sub- 
stantiation of this view, 1 may mention that of eight or nine 
new Feejeean species of the genus, all of which are sinistral, 
some have simjdc peristomes, others tooth-like proceasee in 
the aperture, and the latter is constricted, expanded, or more 
or less ascendent^ as the case may be ; but the animals are in 
all instances similar, or only exhibit specific differences. Al- 
though the generic characters of DiplommaHna arc now more 
comprehensive than they originally were, there appears to be 
a too great readiness on the part of pure conchologists to found 
new genera upon any shells that are not conformable in every 
minute particular with the primary description^ which in the 
nature of things cannot be supposed to be infallible. 

In . the mountain-country of Na Viti Levu I found at least 

• In II.M.S. * Herald/ Captain, now Admiral, Sir H. M. Denham, K.G.D. 
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eight species of Diplommatina^ and arranged them in my note- 
b^k as follows : — 


I, Aperture in the piano of tho axis of the shell. 

1. roristorae perfectly circular. 'IVo species. 

2. Parietal lip mooting tho palatal and columellar lips at an angle. 

Throe species, 
n. Aperture lateral. 

1. Peristome impinging on the penultimate whorl, edentate. One 

species. 

2. Peristome impinging on the terminal whorl ; a tooth on the colu- 

mellar lip. 

a. Shell full, large, sinistral. One species. 
h. Shell narrow, minute, dextral. One species. 


At Norfolk Island I found a minute Diploinmatina (PL IV. 
figs. 3 & 4) that would fall into the second division of the 
foregoing table, the aperture being lateral. The jieristome is 
double, perfectly circular, and everted, the last two eharacters 
as well as its minute size being characteristic. The operculum 
(fig. 6) is quite circular, like the aperture, and regularly spiral, 
with a curved ridge for muscular attachment towards its an- 
terior border. 

In all the Diplommatinm examined by me the eyes were 
uniformly situated at the outer side of the base of the tenta- 
cula, and even a little encroaching upon the head. I have 
always recognized, also, that their labial and lingual dental 
organs, like those of their near allies the Pujnncp^ were strictly 
confonnablc to the Cyclophoroid and not to the Cyclostoma- 
tous type, which two natural families are still furiher dis- 
tinguished by the invariable presence of otoconia in the ear- 
sacs of the former j and single spherical otolithes in those of the 
latter. 

I am borne out in my statement as to tlie p^osition of the 
eyes of Diplommatina by the remarks of Mr. W . T. Blanford 
aecompanyinff an outline sketch of the animal of an Himalayan 
species hy O^t, Godwin- Austen, published in the Ann. & 
Mag. of Nat. Hist. 1867, vol. xix. p. 306. He says, “ I have 
more than once, within the last few years, called attention to 
the circumstance that, in the two supplements to Dr. Pfeiffer’s 
admirable monograph of the living m)erculated land-shells, 
the position assigned to the genus Diplomniatinaj close to 
Actcula, and in a suborder distinguished oy the position of the 
i^es above the base of the tentacles, is not in accordance with 
tne structure of the animal and, referring to the figure, lie 
farther adds, The eyes, as will be seen, are distinctly lateral, 
as in Cyclmhcrrus^^ My own drawing (fig. 1), which was 
carefully taken from nature, confirms this view ; and lest some 
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misunderstanding should arise as to the apparent situation of 
the eyes in fig. 2, it should be stated that the object was 
viewed by transmitted light — a circumstance that might ac- 
count for the original mistake, had the animal been so ob- 
served, In regard to the supposed relationship of Diphmma- 
tina to Aciculay T can only say, not having l)een able to exa- 
mine any of the ty])ieal Acicuhv^ that, if they are indeed allies 
of Traacatidla^ they have nothing to do with Diplommatina. 

The next important contribution to the anatomy of Diplom- 
matina is to be found in a short pa})er by Mr, K, J. L. Ouppy 
^^On the Oceurronce of Diplommatina Iluttom in Trinidad” 
(Ann. & Mag. Nat. Hist. 1867, vol. xx, p. 1)6), the more per- 
tinent part of which rims thus : — The lingual dentition, 
being very minute, is somewhat difficult of preparation ; but I 
have been able to make out its characters, which are as fol- 
lows : — The dental band is of moderale length : the teeth are 
3.1.3, the median is broad, its edge narrowly reflexed and 
five-toothed, its base narrow, almost pointed. The first and 
second laterals are subclavate, their edges reflexed and three- 
toothed. Th(‘ third lateral is somewhat hamate and obscurely 
tricusj)id. The mandible is broad and flat, covered with very 
distinct, separate, lozenge-shaped plates. All this temls to in- 
duce one to retain this genus in the Cyclophoridse, to which 
these characters attach it more closely than to the Cyclosto- 
midas,” In these remarks we find a recognition of the dis- 
tinctness of the two families named, and of what is unques- 
tionably the true position of Dwlommatina. The amber- 
tinted labial plates, composed of obliquely rhombic cells, first, 
I believe, noticed by myself in Pupina ana Diplommatina^ y are 
q^uite characteristic of the Cyclophoridse ; for although very 
similar organs are present in JNatica and Triton and theiT 
allies amongst marine Proboscidifera, the labial plates of C?y- 
chstomoLy Hydrocenay and Aaaiminea are very difierent. I 
have now only to remark that the dentition of Pupina is so 
identical with that of a species of Cydophorus (Gg. 10) occur- 
ring at the Isle of Pines, that I did not think it necessary to 
furnish a drawing of it. On the other hand, the dentition of 
Diplommatina makes a nearer approach to that of Oyclcphomi 
aquilum figured by Mr.Woodwaraf, the central dentd plates ki 
particular being expanded in front to support a great^ numb^ 
of teeth. The recognition of the two types here indicated will 
be of importance in the distribution oi other genera referable 
to the Cyclophoridse. 

• In a paper read before the Koyal Society, Feb. 26, 1867, ** On the 
Natural Amnlties and Classification of Gasteropoda.*^ 

t Manual of Molluscs, p. 176. 
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EXPLANATION OF PLATE IV. 

Fig. 1. An enlarged figure of a minute, smooth, pupiform shell, with an 
animal like that of Diplommatina protruding, obtmned at th(i 
Island of Vatoa, Feejee; specimen young, not having yet at- 
tained the thickened double peristome noticed in the text. 

Fig. 2, The animal removed from the shell, and exhibiting the following 
parts: — a, the labial or buccal plates, composea of thin indu- 
rated cells resting upon more or less regular courses of square 
ones ; 6, lingual cartilages and fore part of the tongue, with the 
lingual sac extending backwards from it ; c, tapering tentacula, 
with the eye at the oufer side of the base ; </, the operculw scar 
distinctly visible (but the operculum was not founa in this spe- 
cies); e, the auditory sac, containing otoconia; /, cesophagus; 
gy salivary glands ; A, rectum. 

Figs. 3 & 4, respectively, enlarged back and front views of a minute 
sinistra! shell, with trumpet-like eversion of a perfectly circular, 
continuous, and double peristome ; occurring at Norfolk Island. 

Fig. 5. The operculum of the foregoing, highly magnified, os are alio the 
following figures. 

Fig. 0. Lingual cartilages, odontophore, and sac. 

Fijf. 7. hlar-sac, with otoconia. 

Fiff. 0. Buccal plates, the lingual teeth resembling the following. 

F^. 9. Two transverse rows of the lingual dentition of one of the Diplom-’ 
matiiuc of Lord-Howo Island. 

Fig. 10. Ditto of Cgclophorus. Isle of Pines. 

There is in nature even a closer resemblance between the external 
lateral teeth of these two tongues than is exhibited in the figures. 

Haslor Hospital, June 5, 1800. 


IX. — The last Discoveries in the extreme North. 

By Oswald Heeu*. 

The high northern latitudes contain a region larger than half 
Europe, and which, although less distant from us than most 
other parts of the world, is still entirely unknown to us. For 
a long time we have been trying to penetrate it. There, in 
fact^ ought to be the shortest route from Europe to the East 
Indies and Western America. The search after this perfectly 

S ractical result, the discoveiy of a new maritime course, has, 
uring the last three centuries, led to the greatest sacrifices; 
but, in spite of repeated efforts, the problem remains unsolved. 
To the present moment the 82nd parallel of north latitude 
marks the limits of an unexplored and always icy region, at 
tibe gates of which the bravest men have beaten in vain. Wo 
must even add that we have lost all hoi>e of one day discover- 
ing a maritime route leading to the Indies across the polar 
aeas. 

• Troualated by W. 8. Dallas, F.KS., from the ‘ Bibliothdque Univer- 
Sdlle/ tome xxxix., April 1809, pp, 51 2-/543. 
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But exploring- voyages in these unknown regions have not 
lost their attraction on this account. With these expeditions 
it is as with the ascent of our mountains. At first wc are im- 
pelled by a scientific interest. Wc wish to study nature even 
on the most elevated crests of the Al])8. Then there is an 
irresistible attraction in perilous enterprises whicli leads man 
to the frightful solitudes of the liigh mountains. When he has 
succeeded in reaching a spot never before trodd(m by human 
foot, and his eyes glance over the marvellous scenes which 
surround him, he esteems himself* fully recompensed for all 
his trouble and for all the risks which he has run. 

It is true that no lofty summit attracts exploration towards 
the polar regions. But (and the chief of the polar exp(‘dition 
of last year lias written to me to this effect within the last few 
days) the naked rocks and tlui dazzling ice-fields of the high 
nortliern regions, desert and frozen as they may be, jiossess a 
marvellously captivating charm for any one, whc‘ther a jihilo- 
sopher or an untutored sailor, who has once trodden them. 
To reach the pole, or at least a latitude to which man has 
never yet penetrated, seems to them an object as worthy of 
their efforts as to th(‘ tourist the ascent of a virgin peak. 
In themselves both these results are of equally little impor- 
tiuice. But if scientific researches are combined with these 

G 'ar expeditions, and if they extend the field of our know- 
ge, they are entitled to the interest of the public. 

It is this tliat encourages me to make known briefly the 
results of two voyages in the glacial zone, undertaken during 
the last two years, — namely^ that of Mr. Whymper in North 
Greenland in the summer ot 1867, and that of the Swedish 
expedition to the north pole in the course of last summer. 

I, Mr. Wiiymper’s Expedition. 

The results obtained by tlie study of the fossil flora of the 
high northern latitudes had attracted the attention of the Royal 
Society of London and the British Association. Upon the 
moposition of Mr. R. II. Scott, Director of the Meteorological 
Observatory of London, they voted a considerable sum, with 
the object of collecting in North Greenland new fossil remaina, 
which would allow the investigations already commenced to 
be pursued further. This mission was confided to Mr. Edward 
Whymper, well known among us for the first ascent of Mont 
Ceiwin. He took with him Mr. Robert Brown, who had just 
returned from a voyage to Vancouver’s Island. 

Every spring a ship sails from Copenhagen to the north of 
Greenland. In this vessel the travellers made the passage, in 
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May 1867. In the first week of June (June G), they landed 
at Egideaminde, a Danish establishment of desolate asjDect. 
Vegetation is almost entirely wanting on this little island. 
The granite rocks were still covered with snow, and the ponds 
with a layer of ice. The dwarfish herbage, which was just 
beginning to grow, announced the first awakening of spring, 
'riiencc th(‘ travellers went in a boat to Jakobshaven (in 69° 
K/ N. lat.), which tliey selected as their headquarters, and 
from which they would endeavour to penetrate into the interior 
of the country. 

Olf the mainland along the western coast of Greenland there 
arc innumerable islands and peninsulas, cut out by fiords which 
deeply indent the shore. Ijiese advanced lands are the only 
parts inhabited and known at jpresent. Starting from them 
the ground rises, most frequently in scarped slopes or in abrupt 
walla of rock, to a height of 2000 and »800() feet, and forms a 
plateau covered by an immeasurable sea of i('e — no doubt the 
largest that exists in the world. How were these glaciers to be 
traversed and cx]dored? Mr. Whymj^er hojjcd to succeed by 
means of sledges drawn by dogs. Much time was ie(|uired to 
procure these animals and the provisions necessarj^ for their 
nourishment; for scarcely anj^thing was to l^e found in the 
little settlements of the Esquimaux. When tlic expedition 
was ready to start, the Esquimaux who ought to have accom- 
panied it had disappeared ; they had gone to a neighbouring 
colony to take part in a dance. Consequently it was the 
middle of July before they could start. Tlie travellers passed 
in boats through the long ^ord of Illartlek, filled with moun- 
toins of ice detached from the two glaciers which abut upon 
it. They then ascended to the plateau, which at this point 
rises to about 2000 feet above the sea. Thence, as far as the 
eye could reach, they discovered notliing but a vast extent of 
ice, without elevations, without any dejjrcssions, without val- 
leys — a continuous sheet filling up and covering equally the 
rioges and valleys^ and thus forming an icy plateau^ which loses 
itsm in the intenor in an unlimited distance, emitting on the 
shore side very numerous arms which descend even into the sea. 
These branches follow the primitive valleys, and incessantly 
convey new mountains of ice to the ocean. As no naked 
rocks are to be seen anywliere projecting above the glacier, the 
latter no moraines ; but it is furrowed with crevasses and 
fissures innumerable, and from place to place it was cut by large 
lakes. Mr. Whjrmper soon convinced himself by experience 
of the impossibility of penetrating into the interior by ad- 
vancing Upon this ice. The sledges could not advance ; they 
wore contmually being upset upon this rugged and crevassed 
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surface : tmc of tlie vehicles was soou broken, and the dogs 
would not be guided. Under such circumstances the explorers 
were obliged to give up their enterprise. They had, however, 
seen enough to understand that tlierc was no hoj)e there of 
attaining in some degree the essential object of their voyage, 
which was to collect fossil plants. 

Mr. Whymper therefore returned to the coast with his com- 
panions, and proceeded to the great peninsula of Noursoak, in 
the neighbourhood of which the vessel had some trouble 
in finding a way through the labyrinth of icebergs which 
filled these waters. They proceeded from the glacier of Tos- 
sukatek, the jagged crest of which bounded tlie norizon. Upon 
the peninsula of Noursoak Mr. Whymper met with a Dane 
who hatl lived alone among the Esquimaux for twenty-four 
years. The peninsula forms an elevated plateau traversed by 
a range of mountains which attain a height of 6000 feet. 
Upon one of these mountains, situated near Atanekerdluk, is 
the principal deposit of the fossil plants of Greenland. Of 
this 1 have already spoken, two years ago, in the pages of this 
Keview^. The remains are contained in a reddish-brown 
rock, composed essentially of iron : this is literally filled with 
them ; branches and leaves, fruits and seeds, are collected in 
it pell-mell. Pieces of amber are scattered among the branches 
which probably produced them. 

They first of all act to work upon this deposit, which is 
situated in 7(r N. lat., and at about 1100 feet above the sea. 
For three days Mr. Whyimper, Mr. Brown, the interpreter 
Tegncr. and eleven Esquimaux were at work releasing these 

S lants from their iron prison and bringing them to the fight of 
ay. A considerable quantity (about 10 quintals) of them 
was canded down to the shore. 

When this digging was completed, Mr, Whymper and his 
companions traversed the Waigat to reach the Island of -Disco. 
This is equally mountainous ; and the coast rises from the sea 
in scarped walls of rock with wild rents and fissures. The 
only inliabited place in the island is Gnnartuvarsok, (mposite 
Atanekerdluk, Here also deposits of lignite are found: tliey 
extend alone the eastern aide of Disco, and are covered by a 
layer of sandstone, above which there are thick beds of basalt. 
The coal contains amber ; and here and there in the sandstone 
there are fossil plants — for example, near Ujararsusuk and 
Kfidliset, Here were discovered magnificent leaves of Fla- 
Uintis^ large fruits of M^nolia^ and branches and cones of a 
Sequoia (c. CoutUice). Towards the north of Kddliset a narrow 

• “ free Region® polsires du Nord fBibl. Univ. January 1867, p, 51), 
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gorge opens, bounded by walls with extremely wild ravines, at 
the bottom of which were accumulated large masses of hardened 
snow ; at the end a nearly vertical wall of basalt, crowned by 
a glacier, rises to a height of about 2000 feet. 

Mr. Whymper traver8e4 the Waigat at this point in order 
to visit the south-west side of the peninsula of Noursoak, 
along which he regained Atanekerdluk. The treasures pre- 
viously collected had been increased by interesting objects of 
antiquity ; for Mr. Whymper having caused diggings to be 
made in the localities of ruined Esquimaux huts which had 
long been abandoned, had found there weapons and utensils 
of flint and bone, which appear to have a great analogy to 
those of our lake-habitations. The little vessel could hardly 
contain all these riches. After a tiresome and dangerous pas- 
sage, the explorers arrived first at Ritcnbenk and afterwards 
at Godhaven, the residence of the Inspector of North Green- 
land. There they embarked on the 10th of September for 
Europe, and arrived in CojKjnhi^en on the 22nd of October. 

It IS to be regretted that Mr. Whymper lost precious time in 
his attempts to penetrate into the interior of the country by the 
glaciers ; for he thus rendered it impossible for him to visit the 
north side of Noursoak, where there lies buried a very inter- 
esting Cretaceous flora, which I had particularly recommended 
him to work at. Nevertheless the collection which ho brought 
back to London, and which was afterwards sent to me for 
examination, is of considerable scientific value. Exhibited at 
present in tne British Museum, it has notably added to our 
knowledge of the ancient flora oi Greenland ; so that the ima- 
gination may now clearly picture the aspect of these northern 
countries during the Miocene period. 1 will beg leave to indi- 
cate rapidly a few of its features. 

At the period when the sandstones which compose the 
smiling^ hills of the environs of Zurich were dc^)OBited, a con- 
siderable extent of terra firrm must have existed m the extreme 
north. To this period the name of Miocene has been given, or 
more generally that of the Tertiary period. Our countries 
then had almost a tropical climate. Among the forests of 
laurels and the tufts of palm trees lived numerous animals 
belonging to types which now-a-days occur only in the wai*m 
and, even, toma zones. Towards the north, indeed, the ground 
was clothed in a different vesture ; nevertheless Greenland, 
even at 70° N. lat., presents a flora which, by its climatic 
characters, may be compared with that of northern Italy. This 
flora teaches us that in the region where the Island of Disco 
and Atenekerdluk are situated, there was a lake of fresh water, 
upon the marshy edges of which great beds of peat were 
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formed. These subsequently gave origin to the deposits of 
coal which appear along the coast. In our marshes it is not 
rare to see ferruginous water, wliich covers the soil with a 
reddish-brown crust. The same thing took place in the an- 
cient marshes of Grvcenland : the iron depositea itself upon the 
plants which fell into the water ; and these^ in their turn, con- 
tributed to the precipitation and fixation of the iron. this 
means has been graaually formed that ferruginous rock in tlic 
bosom of which numerous plants are imprisoned. These fos- 
sils sliow that the marshes were covered with sedges and 
reeds ; but the marsh-cypresses, tlic water-pines, the birch, 
the alder, and the poplar likewise flourished there ; for nume- 
rous fragments of these j>lants an* covered by a fen*uginous 
dej)osit. The water-trefoil [Mrnyanthes arctica), no doubt, 
grew in the marshes, in the same way that the existing spe- 
cies adorns our moist meadows witli its cliarrning flowers ; and 
the burr-rced (Sjmrffaniiim)^ tin* fruit of wliieli has been ob- 
tained from these rocks, also formerly raised its luistling heads 
above the waves. The rivulets also brought in leaves from 
other localities j they conveyed them from the primitive forests ; 
and it is thus that we find their traces in the impressions of 
the ferruginous rock. 

If we enter into these forests, we shall find in them a mar- 
vellous profusion of trees and shrubs, among which we can 
distinguish ninety-five different species. A tree with acicular 
leaves [Sequoia Langsdorfi) strikes us at once by its enormous 
proportions ; in its aspect it may be compared with our yew, 
out it belongs to the category of giant trees. It has left leafy 
branches in such numliers that then^ is scarcely a fragment of 
stone which does not contain its remains ; and the flowers, 
fruits, and seeds which the hammer has extricated from the 
rock enable us to reconstmet the entire tree. It is accompa- 
nied by two allied species, one of which [Sequoia CouUsm)^ 
by the configuration of its branches and leaves, vividly remmds 
us of the gigantic Sequoia of California. A Thuia had a dif- 
ferent aspect, as also the Ginko [Salisburia adiantoides)^ of 
which the leaves, resembling the fronds of ferns, differ so 
greatly from those of other ConifercB. The leafy trees are 
especially well represented. Whilst our existing forests only 
present two species of oaks, Northern Greenland possessed 
nine, four of which must have been evergreen trees, like the 
Italian oak. Two beeches, a chestnut, two planes, and a wal- 
nut from this forest resemble the types oi the same names 
known to everybody. Besides these, American species, such 
as the magnolias, sassafrasses, and liquidambai’s, were repre- 
sented there; and the characters of the ebony trees [Diospyros) 
are to be distinguished in two of the species. 
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The hazel and the Bumach, the buckthorn and the holly, 
the guelder-rose and the whitethorn {CraUvgfis) probably 
formed the thickets at the borders of the woods ; whilst the 
vine, the ivy, and the sarsaparilla climbed over the trees 
of the virgin forest, and adorned them with green garlands. 
In the shadow of the woods grew a profusion of ferns, which 
covered the soil with their elegant fronds. 

The insects which gave animation to these solitudes are not 
all lost. The impressions of these which havq reached us 
show that little Chrysornelas and CistelidoB enjoyed themselves 
in the sun, and large Trogosita) pierced the bark of the trees, 
whilst charming Cicadcllae leaped about among the herbage. 

This picture is not a dream of the imagination. Plants and 
animals, all have passed undei my eyes. (Jf several species of 
tree's only the leaves had previously been brought from Green- 
land, and it was from these that we classified them ; now the 
fruits also have be(‘n found, which have confirmed our deter- 
minations. Tliustwo fruits of Magnolia have been discovered, 
as also the fruits and flowers of the chestnut-tree. The chest- 
nuts, as in the species now living, arc surrounded bj a spinous 
envelope, in the midst of which there are three fruits. In all, 
wc have received from this part of Greenland 137 species of 
plants, 32 of which were discovered by Mr. Whymper. 

We still know this ancient flora only from the remains 
collected upon a few points of northern Greenland ; for hitherto 
a narrow band of this country along the sea-coast has alone 
been explored. The German expedition of last summer ought 
to have thrown a new light upon the eastern coast. It rai^it, 
in fact, have solved a very interesting question, if, landing at 
70® N. lat., it had set to work at the investigation of tlie riclv 
deposits of fossil plants and animals discovered by Scoresby, 
the specimens from which were lost before being submitted 
to scientific examination. The expedition reached land at 
73’^ N. lat. ; but great masses of ice rendered the coast unap- 

i iroachable at this point, and the navigators only saw Grcen- 
and from a distance. To make up for this, they made their 
wav by Hinlop’s Strait to Spitzbergen, exploring that country 
ana aavancing to 81® S of north latitude. The scientific re- 
sults of this expedition have not yet been published^; but 
accounts of the voyage have appeared in so many journals 
and periodical publications, that I may suppose them to be 
known. I pass therefore without further delay to the polar 
expedition which the Swedes attempted lost summer. 


• Aooordiii^ to a comunmicaiion which 1 lm\c rccoi\ed from Dr. Peter- 
mann, uo fosail plants were found. 
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II. Swedish Expedition. 

There is perhaps no country in Europe in which natural 
history has been studied with so much care as Sweden. The 
naturalists of that country have extended their investigations 
far beyond their own temtories, and within the last few years 
in particular they have pushed them as far as Spitzbergen. 
which, with Greenland^ constitutes the most northern lana 
that we know. It is this that gives it a special interest. The 
expedition organized in 1808 is the fourth within eleven years 
that has started from Sweden for Spitzbergen with a scienti- 
fic object*. Prof. Nordenskiold, of Stockholm, has taken part 
in all these expeditions ; and it was he that was intrusted 
with the conduct of the last, concurrently with Capt. d’Otters. 
The Government placed at the disposal of the explorers an 
iron ship, with its equipment and provisions ; the Academy 
furnished them with scientific instruments ; and, in consequence 
of an appeal from the Count d’Ehrensvserd, the necessary 
funds were promptly subscribed at Gothenburg by private in- 
dividuals. JMor was there any deficiency of intellectual re- 
sources ; for eight naturalists had offered their assistance — 

* The first expedition was organized in 18^7 by Prof. Otto Torell and at 
his own expense. Accompanied by MM. Nordenskiold and Queenerstedt, 
M. Torell, in the* course of two months and a half, traversed and studied 
the whole western coast of Spitzbergen. M. Torell hod already visited 
Iceland for the purpose of studying its glaciers. In 1850 he pursued his 
researches upon glaciers in Greenland, whence ho broi^bt back rich col- 
lections, among which were some fossil plants, which i hod the opportu- 
nity of examining. The Swedish Government and Chamber of Repre- 
sentatives highly appreciated the noble zeal of M. Torell, and granted a 
considerable sum (52,000 francs) for a new expedition, the object of which 
was to examine tlio natural history of Spitzbergen and the sea surrotmding 
it from all points of view. The travellers were also to endeavour to rea^ 
the fixed polar ice, in order to make their way thence towards the pole by 
means of sledges drawn by dogs. In this way, in 1801, a second and very 
important expedition was organized, which, besides the subsidies from 
the state, received other assistance from Prince Oscar, from the Academy 
of Sciences, and from several private individuals. It was placed under 
the direction of M. Torell. Notwithstanding many unforeseen obcrtaclos 
(the ship having been long imprisoned by the ice in the Bay of Tremwi- 
berg), Spitzbergen was carefully explored, and considerable collections in 
all departments of natural history were brought back from it. The voyage 
towai^ the polo could not be undertaken, on account of the bad state of 
the ice. The third eiwedition went to Spitzbergen in 1864, under the 
conduct of M. NordensKihld. Its principal object was to ascertain whe- 
ther it was possible to measure a degree of the meridian there ; with this 
object the astronomer Duner accompanied it But it likewise ^ded con- 
siaerably to our knowledge of the geolo^ of this archipelago. All these 
important expeditions were undertaken ny the Swedes m consequence of 
the impulse given, in 1837, by Prof. Lov4n, of Stockholm, who went to 
Spitzbergen in a vessel bound on the walrus-fishery. 
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three of them, MM. Nordenskidld, Malmgren, and Fries, being 
already well known by excellent works upon Spitzbergen. 
The principal olyect of the expedition was, again, the natural 
history of Spitzbergen : the travellers would then endeavour 
to advance towards the pole, but in the autumn, in the hope 
that that season would be more favourable than the summer 
for such an enterprise. 

On the 19tli of July the expedition quitted Tromsoe, in the 
north of Norway. 

The navigators first stopped at Bear Island, which they 
reached in two days. The island, which is of small extent 
and still but little known^ contains ^ey mountains of a sombre 
aspect. In the interior it has the form of a plateau cut up by 
numerous little lakes and sprinkled over with innumerable 
fragments of rock. Its vegetation is extremely meagre, for 
nowhere can the herbage form a turf. And yet tliis sad and 
poor islet has had its Robinson Crusoe. A Norwegian named 
Tobiesen made a hermitage for himself upon it, and lived for 
a long time in this solitude. Marine animals and, in summer, 
birds furnished him with his food. The Swedisli expedition 
employed five days in exploring the island in all directions. 
In certain places an innumerable quantity of birds darkened 
the air ; and the projecting rocks on the mountains bordering 
the shore were covered with them to such an extent that they 
might have been supposed to be enveloped in a mantle of 
snow. Gulls and other aquatic birds, especially ducks, pre- 
dominate; in the summer they go northwards in immense 
troops, breed upon the steep shores of these parts, and then, 
when the autumn arrives, depart again towards the south. 
This phenomenon, which constitutes one of the peculiar cha- 
racters of the polar zone, is everywhere observed. 

This abundance of animal life forms a strange contrast with 
the poverty of the vegetation. Formerly, no doubt, this* was 
not the caae. A veiy important discovery made in the course 
of this expedition has given us some information upon this 
point It has lonff been known that carbonaceous deposits 
exist in Bear Islana ; but their geological ago was imknown. 
Now MM. Nordenskidld and Malmgren have found, in the 
carboniferous beds and the rocks which contain them, nume- 
rous fossil plants which give us the most precise information 
upon this point, as will be seen hereafter. They detached 
iFrom the rocks several hundred specimens of fossil plants, and 
clipped them on board their vessel with the other natural- 
histoiy treasures which they had collected. 

The expedition at last set out for the south of Spitzbergen. 
On their arrival there the travellers proposed to go towards 
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the eaflt, in order to endeavour to find Gillisland, and then 
to sail towards the north along the eastern coast of Spitz- 
bergen. But when they arrived at Stor fiord, and wished to 
advance towards the Thousand Islands, colossal mountains of 
ice came to meet the shin. These glaciers presented a mag- 
nificent spectacle in the blue water of the sea. The naviga- 
tors, not allowing themselves to be stopped by these floating 
masses, attempted to penetrate their labyrintn. Soon, how- 
ever, they found them accumulated in such (j^uantitics and 
so close to each other, that it was necessary to give up all idea 
of pressing forward. They therefore went back to gain tho 
western coast of Spitzbergen, to tho investigation of which 
th^ devoted several weeks. 

The extent of Spitzbergen is about equal to twice that of 
Switzerland. On the wc>st coast several long fiords penetrate 
deeply into the interior, and push their way like great lakes 
between the high mountains wnich rise everywhere from tho 
sea-shore. Into all these fiords great glaciers descend, from 
which enormous fragments are constantljr detaching them- 
selves, passing toward the sea, and forming floating moun- 
tains. King’s Bay in particular has a savage grandeur which 
is calculated to inspire terror ; it is completely framed in by 
glaciers, which descend in 8cari>ed slopes toy^ards tlie sea, and 
present innumerable fissures. 

The northern shore of the Ice fiord is covered with similar 
glaciers, whilst on the southern shore there are here and there 
sheltered spots where small colonics of aljiine plants with 
brilliant flowers enamel a carpet of moss. There are found 
rosy beds of Silene acaulis and the blue Polenu>nium\ the 
violet saxifrage {Sajc^ifraga oppositifolia) adorns the rocks, 
and among the stones grow the white Dryas ociopetala and 
the arctic poppy ; on some points a greensward even ventures 
to show itself. The Ice fiord is therefore the chosen residence 
of the reindeer ; and for years they have been sought there. 
Last summer two parties of Englisn sportsmen went there to 
hunt the reindeer. A more abundant produce, however, is 
furnished by the marine animals. In the Ice fiord numerous 
white dolphins play about; and these within the last fewyearii 
have become the object of a productive fishery : six vessels 
were engaged in it when the escplorers arrived on those shores. 
But this movement is but the shadow of that which was to be 


observed a hundred years ago. Every year from 200 to 800 
vessels arrived in these waters, and 12000 sailors were en- 
gaged there in the lucrative whale-fishery. On Amsterdam 
Island, in Schmeren’a Bay, a regular town of wooden barracks 
was raised in the summer ; it was established for melting the 
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fat of the whales, and to render the life of tlic crews more 
comfortable. Now-a-days, indeed, the whale has almost dis- 
appeared from these seas, and it is necessary to go in search 
of it to Behring’s Straits or to the south polar seas. Never- 
theless the coast is always tolerably animated in the summer, 
and in July and August must furnish a residence as agreeable 
os the high valleys of our Al})8. Our naturalists found the 
place so mucli to their liking, that tliey assert the time is not 
far distant when hotels will be built in Spitzbergen for the 
summer season, and invalids will be sent to that island as 
tli^ are now sent to the alpine valleys. 

The natural history of this great fiord was investigated 
from all points of view. While the physicist of the expedition, 
M. Lcmstrbm, carried on the preparations commenced for the 
dcitermination of a degree of the meridian, and set on foot 
meteorological observations, the zoologists and botanists (MM. 
Malmgren, F. A. Smitt, T. M. Fries. Berggren, Holmgren, 
and Nystrfira) busied themselves with collecting the plants 
and animals of the land. They sounded the bottom of the 
ocean at a great many points, and brought up from depths 
varying between 3000 and 15000 feet a great number of very 
small but very curious forms of animals. The geologists 
(MM. Nordenskibld and Nauckoff) were not the least active : 
they set to work particularly to discover and collect fossils ; 
and they were assisted in their work by M. Malmgren. In 
this last-mentioned department it was the mountains of the 
Ice fiord and of King’s Bay that furnished the richest harvest. 
At Cape Starastschin, the western point of the Ice fiord, they 
discovered, in a black schist, a very curious flora, and at the 
head of the gulf large bones of extmet animals resembling the 
crocodile. 

Leaving most of the naturalists settled upon t&rra fimuiy 

M. Nordenskibld and the captain sailed westward in the ship, 
to seek for Greenland, They reached the boundary of the ice 
under the meridian of Greenwich, and at 80® 20' N. lat. ; but 
being soon convinced that the edge of the ice inclined rapidly 
towards the south, they turned eastward, trying to advance as 
far 08 possible towards the north. They arrived at 81® 10' 

N. lat. ; but there the narrow channel into which they had 
ventured came to an end. Northwards, as far as the eye 
Could see, there was nothing but boundless ice. On the 30th 
of August the vessel returned to King’s Bay. It afterwards 
made on excursion towards the Seven Islanos, at the north of 
Spitsbergen ; they were found to be completely surrounded by 
ice, and it was impossible to advance further towards the cast. 
The explorers then turned towards Hinlop’s Strait and the 
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eastern coast of Spitzbergen, where the German expedition 
had resided for a considerable time. All that they saw to- 
wards the oast was a dark line rising above the horizon, indi- 
cating a land which no man lias ever yet trodden, and of which 
we know neither the extent nor the form. 

On the 13th of September the travellers returned to Amster- 
dam Island. They had been preceded there by a coaling ves- 
sel coming from llorway, and in which the scientific commis- 
sion returned home, except Prof. Nordenskiold and Dr. Berg- 
gren. The moment had arrived for them to make their great 
attempt, and to advance towards the pole by surmounting the 
barrier of ice which separated them from it. 

They steered at first towards the Seven Islands, then further 
to the north, taking advantage of all the navigable passages. 
On the 18th of September they reached the latitude of 81® 80', 
and on the following day, in 17® E. long., the latitude of 
81® 42', the highest that any vessel has ever reached in the 
north. A photograph of this spot, which has been commu- 
nicated to me by M. Nordenskiold, shows that the ice was cut 
by a narrow sinuous channel, into which the vessel had got ; 
towards the north tliis passage was lost, and the ice form^ a 
boundless plain. Of course it was out of the question to pe- 
netrate any further. Whilst one part of thq crew set on foot 
some observations upon a great table of floating ice, the 
Swedish standard was hoisted with the firing of a gun, in 
order to celebrate the arrival of the expedition at the most 
northern point of our earth which a ship has ever attained. 

The vessel had now to turn back towards the south. After 
several vain attempts to penetrate into the ice at other points, 
it reentered Schmeren’s Bay on the 26th of September. 

On the Ist of October it again took its course towards the 
north; but at 80® 14' N. lat. it met with thick ice. The 
conditions had become considerably altered. The sun only 
showed itself for a very short time, for the nights had become 
rapidly lengthened. Even in summer, snow-storms had some^ 
times succeeded warm and serene d^s without any transition; 
these had become more and more frequent. The snow con- 
verted the water into a thick paste, which the storms drove 
before tliem and turned into innumerable icicles, which were 
frozen together during the night by a cold of 16*^ (C,), On 
the 4th m October, in 81^* N. Tat., the vessel was quite sur- 
rounded by ice. At 8 o’clock in the morning, its nead was 
tamed to the south, in order to break the ice and escape from 
its prison. During this time there arose a violent storm, 
which tossed the snip about in the midst of a multitude of 
fragments of ice. At half-past 6 a.m. the cry of a leak f’ 
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waa heard. In fact the side of the vessel had struck so vio* 
lently against a block of icc, that a plate of iron had been 
tom and a leak opened into the coal-hold, by which the water 
penetrated. This compartment was immediately closed, and 
all the openings were caulked, in order to i)revent the water 
from penetrating further. But within an hour it had already 
got between decks, and entered the engine-room. There 
was much cause to fear that it would extinguish the fire, and 
then all would have been over. We may easily imagine with 
what' energy all on board worked at the pumps, to escape the 
death that menaced them. For eleven consecutive hours they 
never interru{)ted tlieir work, even to take a little nourishment. 
There were (i degrees of cold, and the storm was continually 
driving over the deck icy 'water, which drenched the workers. 
Notwithstanding all their efforts, the water continued to rise, 
and the danger became more and more juessing. At last the 
shore of refuge was seen. The captain steered for the nearest 
land, and at (5 o’clock in the evening reached Amsterdam 
Island. After many liours of hard labour and fatigue, they 
succeeded in getting the vessel on its side and in closing the 
leak, and then pumped out the water that still remained in the 
hold. 

All further attempts to penetrate towards the north were 
now given up. It was even out of the question to execute the 
original plan, and to nass the winter at the Seven Islands, in 
orclor to Sturt in sledges towards the j>ole on the return of 
spring. The expedition had no dogs, and for such a journey 
they are indispensable. After trying once more to reach 
Gillis’s land by starting from the south of Spitzbergen, the 
^ Sophie ’ returned to Tromsoe on the 20th of October. 

The Swedish expedition lias demonstrated that during the 
autumn of lost year, north of Spitzbergen nearly as for as the 
82nd degree of latitude, the sea presented free ice, but that, 
even at that season of the year, it was impossible to approach 
nearer to the pole. This observation relates to a point situated 
nearly in the same meridian as that in which the Gorman ex- 
pedition attained the latitude of 81® 6', and nearly the same 
also under which Scoresby and Parry advanced, years ago, to 
81® and 81® SCV of latitude. In none of the attenmts made to 
penetrate northwards by starting from Behring’s Straits have 
the parties got so far as by starting from Spitzbergen : the 
reason of this is that in the former seas continuous ice is met 
with at a much earlier season. It is therefore veiy improba- 
ble tbi^ the pole can be reached in a vessel, even m the most 
favourable years : and when M. Lambert, who is now orga- 

Ann. <b Mag^ Nat. Hist. Ser. 4. Vol. iv. 8 
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nizing an expedition to the pole for the present year, indicates 
beforehand the period when the French Hag shall float at the 
north pole, we can see nothing in such an announcement but 
pure humbug. On the other liaiitl, it is likely enough that 
men will succeed m reaching the* pole by employing sledges 
to perform the journey, as has already been attempted by 
Parry from the north of Spitzbergen, and by Kane and Dr. 
Hayes from Smith’s Strait. 

But a matter very different in impoi-tance from this is the 
scientific investigation of the ocean and land in the polar zone. 
In my opinion, the Swedish expedition, by the rich collections 
which it has brought together, has obtained much greater 
results, and has contributed far more to the extension of the 
horizon of our knowledge, than if it had brouglit bock the 
news that the ‘Sophie’ had hoisted her flag upon the very 
point that we call the north pole. 

Thc^e collections have not yet, properly speaking, formed 
the subject of any work ; but what 1 have seen of them leaves 
me no doubt that the Swedish expedition of last year will take 
its place worthily by the side of those which preceded it, and 
will even 8ur|)as8 them with respect to the im|>ortant scientific 
data which it will furnish. Although organized without much 
fuss, it evidences considerable activity, great skill, and high 
scientific intelligence. It will thus renew in a brilliant man- 
ner the old reputation for knowledge which the Swedes have 
acquired in the study of natural history. Allow me to prove 
this by indicating some of the results which we owe to it. 
These belong, it is true, only to one of the directions of this 
activity — the zeal with which they have collected fossil plants. 
Of these M. Nordenskiold has sent me more than 2000 speci- 
mens, which I only received a few weeks ago. To obtain a 
perfect knowledge of such numerous materiius, a much longer 
time must be devoted to them ; nevertheless I may mention a 
few facts which show in what manner the great revolutions 
which have passed over our planet have been maniftoted in 
Spitzbergen, 

As early as the Carboniferous period, dry land existed at 
the spot now occupied by Bear Island. The plants collected 
by MM. Nordenskiold and Malmgren belong to the lower and 
therefore the most ancient beds of that formation. The plants 
occur either in the coal itself or in the rocks which oontam it. 

The principal types are Calamites, SigilluricB^ and Lepido^ 
dendroy accompanied by several ferns. These plants telong 
for the most part to the same species as those contained in the 
most ancient formation of the mountains of the Carboniferona 
period in Europe ; they are such as have been indicated in 
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Germany and in the Vosges. I will notice particularly Gala- 
mites r(miatu8y Brongu., Lepidodendron Veltheimianum^ Sigil- 
laria distans. and Sttgrnaria jicoides ; these are trees which 
possess no flowers ; but, as if to replace these, the bark of 
these plants is adorned in various ways : the Calamites have 
regular, parallel longitudinal ribs ; the SiyilUirue have ele- 
gant cicatrices arranged in lines, and the Lepldotlendra re- 
gular shields which cover the whole of the stem. Even tlie 
roots of the which have> Iwen named BtigmariWj 

present this adornment, seeing that the points of attachment 
of the radicles are indicated by annular prominences. 

None of the plants jiovv in existence can give us an exact 
idea of the forest which formerly covered Bear Island, Those 
of our plants which most rcisemble the Calamites an*, the 
Horsetails ; the Lycopodia are the analogues of tlie Lepido- 
dtmdra : but we must by imagination raise the Horsetails and 
hytsopodda to the size of trees. With their (iolumnar trunks 
and their long ncedlc-likc heaves colh'cted in tufts at the ex- 
tremities of their branch(‘H, tlic Sigillartw niust have presented 
a veiy strange apj)e>arance. Some species [SujiUaria Malm- 
grenij 8. Canneggiana^ and Lepidodendron Wilkli.^ Ileej') are 
peculiar to Bear Island ; at least they have never yet been 
found elsewhere. 

But, even within the Carboniferous period, this land sank 
down again. The beds of coal and the rocKs in immediate 
contact with them are covered by calcareous di'posits, which 
contain numerous marine animals belonging to the same 
epoch. The Swedish naturalists found an identical limestone 
with the same marine fossils in the Bell Sound at Spitz- 
bergen. This subsidence probably extended to the whole of 
the polar zone ; for a perfectly similar phenomenon is presented 
upon Melville Island. There also a coal is met with in which 
1 discovered the Lepidodendron {L. Veltheimiantim) which we 
have also made acquaintance with in Bear Island ; and above 
this Carboniferous formation the Mountain-limestone also 
occurs. 

The animals that have been found in this limestone, both 
in Melville and Bear Islands and at Spitzbergen, lead to the 
same conclusions as the plant^ They are for the most part 
species identical with those which we nnd in Europe in the 
mountains of the Carboniferous epwh ; and some of tnem have 
occurred in this formation even in India and the south of 
America. 

Upon the Mountain-limestone at the head of the Ice fiord 
rests a black schist, in which M. Nordenskiold discovered a 
lUarine fauna belonging to a subsequent period, namely, to 
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what has been named the Triassic or Saliferous formation. 
This consists of numerous shells, and in part also of species 
which lived in the seas by which our countries were covered 
(such as Halohia Loinmclii)^ and also of large animals resem- 
bling crocodiles and known as Ichihyosnuru 

Hpitzbergen lias likewise preserverl a certain number of 
species of animals bidonging to the following or Jurassic pe- 
riod : these also are known forms, ammonites and cuttlefishes, 
such as are so frequently mot with in the Jura. 

The Cretaceous formation has not vet been indicated ; but 
great deposits have been met with belonging to the following 
epoch, the Tertiary formation, ami in this to the Miocene pe- 
riod, wliich has left so rich a flora in Greenland. 

We find in Spitzlicrgen the same vestiges of the past as in 
Greenland. Spitzbergen also must have po88C88(‘d a fresh- 
water lake siirroimdefl by peaty marshes; for at the Bell 
Hound in the lee fiord we see extensive deposits of lignites, 
originating from turbaries, and which are now surrounded by 
sandstones and by a fine argillaceous schist containing plants 
belonging to that period. In the lake grew a Nenuphar and 
a Potavvogeton (P. Nordenskioeldi) perfectly resembling that so 
oft(‘n met with in the Swiss lakes {P» natans). This species 
occurs at Bell Sound and in the lee fiord : from this we may 
conclude with some certainty that the lake extended over the 
whole country. In the waters of the lake little insects (Co- 
leoptcra) played about; their remains have been preserved 
in the schists of Cape Btarastschin. On the bank grew 
a large reed and the same marsh-cypress [Taxodium dtS’- 
fichmn mioccBnum) that we have made acquaintance with in 
Greenland. Numerous branches of this have l)ecn sent to 
me, obtained from Bell Sound and from Cape Starastschin ; 
to my great delight I found among these remains fruits, 
seeds, and even branches bearing the elegant flowers of this 
tree. Those remains show that the deposits were formed 
in the spring as well as in the autumn. The characters 
of this marsh-c;^res8 agree with those of the species now 
living in the United States, where it overshadows great 
marslies. It indicates this remarkable fact, — ^that even at 
a very ancient epoch it presented the same form aa in the 
present day, but that then it attained the 78th degree of lati- 
tude, whilst now it docs not pass tlie 40th degree ; even by 
cultivation and under favourable circumstances, it cannot l>e 
obtained beyond 6T N. lat. 

Besides this marsh-cypress, I have also received from Spitz- 
bergen twenty species of Conifers, amongst which are the 
branches and fruits of a new Hequoia {S. Nordenaktwldi)^ 
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three Thuioa, two from the Ice fiord and another {Thuites 
Ehrenswdrdi^ Heer) from Kind’s Bay (in 79° N. lat.), and, 
lastly, ten species of pines and firs. It is to be observed that 
of these last we do not find any branches, but only isolated 
needles and seeds. The latter are furnished with wings, so 
that the wind would carry them easily. The trees therefore 
grew at some distance from the lake, forming a forest which 
covered the hills, from which a few seeds reached the lake. 

Although Conifers ])redominatcd at Spitzbergen, leafy trees 
were by no means wanting. Two species of poplars {l\> 2 )uhi 8 
arctica and P, Richardsoni) present characters wliich agree 
with those of the species found in Greenland; they were very 
widely ^read, and may be traced from Bell Sound to King^s 
Bay. Tliey probably grew in the niarslics or on the banks of 
the rivers with the birches, alders, and Nyss(v {N. Eckmanni)^ 
whilst a plane tree with large leaves, a lime tree, and two 
species of oaks, the leaves of which alone have reached us, no 
doubt composed the forests of the drier soils. Over these trees 
climbed the same ivy {Hedera Clurii . Heer) which wc have 
indicated in Greenland and on the Mackenzie; among the 
shrubs, besides those which have already been mimtionca, we 
find a hazel {Uorylus iPQimrrii) whicn is spread over the 
whole arctic zone, a dogwood, and a buckthorn. 

We know in all, up t<i the present time, forty species of 
trees and shrubs from Spitzbergen. coming from a zone com- 
prised between 78° and 79® of nortJi latitude. To these must 
OQ added numeroxis herbaceous plants — Graminece, Cyperacea^, 
Najadese, Polygonctc. Alismacese, Nymjdiaaceae, Ferns {Adi- 
antites Dickaoni, Sipfwnoj)teris Bkmstrandiy Heer), and horse- 
tails (Equiaetum arcticum). Thus we find on the shores of 
the lake of Spitzbergen the remains of a varied vegetation 
which differs completely from that which, in our days, endea- 
vours to clothe with a scanty mantle the few patches of ground 
left uncovered by the ice. Formerly, therefore, a luxuriant 
vegetation of leafy trees and conifers adorned this country, 
which is now covered by unlimited glaciers; and this is 
certainly one of the most remarkable facts, for the knowledge 
of whicn wo are indebted to the Swedish expedition. 

Insects were not wanting in this forest : I already know 
ten species the characters of which are perfectly in accordance 
with the flora. 

The largest and commonest trees of Spitzbergen also flou- 
rished in Greenland. This fact renders it very probable that 
Spitzbergen was formerly united to Greenland. As the flora 
of the latter country is only known by discoveries made upon 
the western coast, we can hardly doubt that these common 
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species, such as the marsh-cypress, the poplars, the hazel, 
and the oaks (Querem platama ana Q, grwnlanaica^ Heer), 
were also spread over the isthmus which united the two lands, 
and that the whole of Greenland had the same vegetation. 

This forest vegetation disappeared during tlie following or 
Pliocene period, and during the glacial epoch, when our coun- 
tries themselves had a climate which in many respects resem- 
bled that of high northern latitudes. The Swedish expeditions 
have collected important observations upon the manner in 
which this remarkable change was brought about in the arctic 
regions ; but the space at my disposal will not allow me to 
enter into details on this subject. 1 may, however, be i)er- 
mitted to mention briefly some facts wliich stand forth more 
clearly than ever from the infonnation brought back by Mr. 
Whymper and by the last Swedish expedition. 

1 n the first place, it b^'comes evident that our knowledge of 
extinct plants and animals has cetised to be so incomplete and 
to present so many gaps as the partisans of the doctrine of the 
mutability of species are pleased to assert — an assertion, how- 
ever, wliich is very necessary to their hypothesis. The ani- 
mals and plants obtained from the rocks of these* distant 
northern countries belong in good part to species ah*eady 
known. Nevertlieless the conditions of life then, at least in 
one particular, must have been very ditferent from those which 
[)revailod elsewliere ; for the glacial zone, in ancient geological 
j)eriods as at present, must have had a long day of summer 
and a long niglit of winter. The night lasts nearly a third of 
the year on the sliores of the Ice fiord. In Bear Island the 
flora of th(* Oarl>oniferous epoch presents in general not only 
the same species as those ol Europe, but we nnd in them the 
slight sliades which characterize these species in our countries, ^ 
and we can have no hesitation as to the phaae of the Carboni- 
ferous period to which that flora must m referred. This is 
also the case with the much more recent Miocene flora of 
Greenland and Hpitzbergen. In this we have throughout 
well-marked species, as in our countries. The marsh-cypress 
of northern Spitzbergen is exactly the same as that of North 
Carolina and Virginia, This species has maintained its ex- 
istence down to our own day ; after a number of centuries 
which it is impossible to estimate, it produces in Virginia the 
same branches covered with elegant leaves, the same flowers, 
and the same fruits as formerly in Spitzbergen, on the shores 
of the Ice fiord. 

Is it otherwise with the animal kingdom? The marine 
animals of Spitzbergen belonging to the Carboniferous, Tri- ^ 
ossic, and Jurassic formations lurnibh the same demonstration, # 
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Throughout all these geological ages, even in the extreme 
north, the same typos, distinctly marked, recur. The inter- 
mediate forms that the variability of species would necessitate 
arc not met with there. 

In the second place, a whole series of new facts, established 
by the recent discoveries, confirm the opinion that the glacial 
zone must formerly have enjoyed a climate much warmer than 
that which it has in our days. This fact springs from the 
study of all the geological formations from the Carboniferous 
e|K)cn to the Miocene period. As the flora of the Carlxmiferous 
is very different from that of our day, the inductions that we 
derive from it are not, perhaps, very certain ; but the fact that 
it consisted in great part of trees enables as to conclude with 
certainty that the temperature was higher than at present. 
The present limit of trees nearly coincides in the north with 
the isothcnnal line of 10® C. (=s60® F.) for July and August; 
that is to say, those two months must have a mean temperature 
of at least 10® C. in order that trees may live. Further north 
life is impossible to trees. In the northern hemisjdiere the 
normal limit of trees nearly follows the polar circle. But upon 
this limit we find nothing more than a few scattered conifers, 
the bireli, and tlie poplar, and even those plants are only 
represente^d by stunted individuals. Upon Bear Island, 8® 
further north, we find, on the contrary, m the Carboniferous 
deposits, a whole series of acotyledonous trees which, at pre- 
fMsnt, grow for the most part in the tropics without any spe- 
cies reaching the temperate climates of the northern hemi- 
sphere. 

It would be rash to indicate a precise number for the tem- 
perature of this epoch ; but we may assert boldly that the 
UarboniferouB flora of Bear Island docs not in any way indi- 
cate a temperature different from that presupposed by the 
Carboniferous flora of central Europ. The species are tliere 
associated in the same manner ; the trunks there are of the 
same thickness, and denote an equally luxuriant ^owth ; 
nevertheless Bear Island is 28® further north than the Vosges, 
where we find the same flora in the Tjower Carboniferous. It 
is therefore prqj)able that at that epoch the earth was not yet 
divided into zones as regards the distribution of heat. 

Other conditions, again, are presented by the Miocene period. 
The climate of the i>oiar zone must certainly have been warmer 
at that epoch than at the present day ; but if we compare the 
vegetation of those countries with that of Switzerland at the 
same epoch, we shall be convinced that there the temjxjrature 
already diminished in advancing towards the north. The 
palms in Gennany attained a latitude only of 51i®N. ; the 
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laurels and the camphor-trees only went to the shore of the 
Baltic ; the magnolias and evergreen oaks, the walnuts, and 
the vino advanced in Greenland to the 70th degree ; ana the 
marsh-cypress, the thuias, the poplars, the planes, and the 
limes reached in Spitzbcrgen to 78®. Although several spe- 
cies traversed all these regions from Italy to Spitzbcrgen, the 
characti^r of the vegetation was nevertheless different accord- 
ing to the zones, without being so strongly separated as at the 
present day, when, however, some species, such as the birch 
and the pini‘, arc disseminated from the north of Norway to 
Italy. The t(*mperature decreased much less rapidly in ad- 
vancing towards the north, so tliat Spitzbcrgen still had a 
temperate climate. 

In order to explain this strange phenomenon, various hypo- 
theses, which are now subjects of discussion among naturalists, 
have been proposed. But I cannot speak of these here, and T 
may pass over them in silence the more easily because 1 have 
already expressed my ojjinion upon this subject in this very 
review*. 1 may, however, be permitted to call attention to a 
third point. 

The recent discoveries made in the extreme north fully 
confirm the law deduced from the examination of European 
plants, that the organization of plants becomes more and more 
elevated with the progress of time. The ancient Carboniferous 
flora of Bear Island only consists of Acotyledons, whilst the 
much more recent flora of the Miocene of Spitzbcrgen consists 
in great part of phanerogamous plants, the organization of 
which is higher. Moreover we see the former extending over 
a much vaster region than the latter; so that the habitat of the 
species has gone on becoming restricted in the course of centu- 
ries. The first-named plants probably issued from a primitive 
centre ; they have in general microscopic seeds, which could 
fly readily in all directions. The second set, the plants of the 
Miocene, have probal^ been propagated starting from several 
centres ; but their diflusion on the surface of the globe must 
liave been slower, on account of the weight of their seeds, 
which are generally larger. One of these centres of diffusion 
was evidently in tne polar zone^ whence plat^ and animals 
have spread in radiating directions. 

We have already seen that Spitzbcrgen has several species 
in common with Greenland, as also with the Mackenzie. 
Quite recently I have received a very interesting fossil flora 

• lidgions polaires du Nord,” Bibl. IJniv. January 1807, p. 78 
H seq. I have treated this aubject in greater detail before the Sooidtd 
Kelv^tique des .Sriencea Naturelles at Rlnunfelden in 1867, and in '^^ore 
dea R<^iou8 polaires,"' p. 01 et aeq 
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brought from the territory of Alaska, where it was collected 
by a Finnish director of mines, M. Hjalmor Furuhjelm. 
Among these plants there are fourteen species of trees and 
shrubs belonging to Greenland and Spitzbergen ; and it is a 
strange tiling that these species arc almost solely those which 
lived at the same time in Germany and Switzerland, It is 
therefore probable that they came from the glacial zone, which 
was covered by a uniform vegetation. We see some species 
advance thence as far as Alaska on one side and on the other 
to Kbnigsberg : such is Populus Zaddachi, Others go in 
America to Alaska, and in Europe to Switzerland, such is the 
marsh-cjrprcsH ; others, again, reach in America to Vancouver’s 
Island, m Europe to Greece, and in Asia to the Ural : such 
are the gigantic trees Sequoia Langsdorjii. 

The presence of these plants in the rocks of countries so 
distant from each otlier is certainly remarkable, but it may be 
easily explained if we reflect that all these trees occur in the 
glacial zone, that they grew there formerl)^ spontaneously, 
and tliat they have spread thence by radiating towards tnc 
south. The more they advance towards the south, tlie more 
scattered are tliey. Wti have seen that in the summer innu- 
merable birds collect in the polar countries ; they meet there 
from all parts of the world. In the autumn tney 8ej)arate 
again to ny away in all directions. What is done in a few 
months by the birds with their light wings, the plants took 
centuries and thousands of years to accomplish. Every plant 
executes a slow and continuous migration. These migrations, 
the starting-point of which is in the distant past, are recorded in 
the rocks ^ and the interweaving of the carpets of flowers which 
adorn our present creation retraces them for us in its turn. 
For the vegetation of the present day is closely connected 
with that of preceding epochs ; and throughout all these vege- 
table creations reigns one thought which not only rtweals 
itself aroimd us by thousands upon thousands of images, but 
strikes ua everywhere in the icy regions of the extrepe north. 
Organic nature may become imjioverished there, and even 
disappear when a cold mantle of ice extends over the whole 
eartn : but whqn the flowers die. the stones speak and relate 
the marvels of creation : they toll us that even m the most dis- 
tant countries, and in tlie remotest past, nature was governed 
by the same laws and the same harmony as immediately 
around us. 
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X . — On the Existence of distinct Larval and Seocmd Forms 

in the Oemmiparom OHgochmtous Worms. By E, Ray 

Lankestek, B.A. Oxon. 

In the ^ Quarterly Journal of Microscopical Science ’ for July 
I have described the sexual form of Chcetogaster Limnad^ 
which differs from the pemmiparous larvae abounding through- 
out the year on the Limncpus and Planorbis in the fact that 
the number of setae in each fasciculus is doubled, that there 
are sixteen pairs of abdominal fasciculi instead of three or 
four to each individual, that gemmiparity is discontinued, and 
that a new pair of fasciculi develot)e8 between the cephalic and 
first abdominal pair of fasciculi, tour 8Cta3 of which on cither 
side are not uncinated and bifid at the apex, but stunted club- 
shaped organs. These I call “ genital setaa.” In studying 
the generative organs of Nats serpentina^ which swarms in a 
very filthy pond on Hampstead Heath, which has funiished me 
with Lumhricxdus^ Limnodrilus (new species), Enchytrmus 
(new species), and two other species of Nans^ I have ob- 
served a somewhat similar change and development of genital 
set®,” which do not appear to have been known to Carter 
(who described the spermatology ” of a species of Nals in 
this Journal in 1868)^ nor to the late Jules dlUdekem (in his 
description of 8tylar%a ) ; nor have they been mentioned by 
M. Edouard Claparbde, to whom, however, I dare say they are 
known, since he lias studied a species of Nals^ but, I believe, has 
not puolished the description of it among his other invaluable 
contributions to this branch of zoology. I therefore conclude 
that these modified sete3 and their position arc unrecorded 
hitherto. 

In Nats serpentina and other species of NaU^ five pairs of 
vontrally placed fasciculi succeed to the mouth, indicating a 
pharyngeal region. There are no dorsal setee in this region. 
Immediately after the fifth pair the intestine commences : that 
is to say* the alimentaiy canal is contracted and its walls are 
coverecl oy a layer of coarse cells — the so-called hepatic tunic. 
Corresponding to the sixth pair of ventral fasciculi is a pair of 
dorsal setae, thick, short, and awl-shaped in N. serpentina ; 
these continue thenceforward, along tlie body, with the ven- 
tral setea. The bristles of the ventral setae are curved, with a 
hooked bifid apex ; two, with a Rowing third, is the usual 
number in a fasciculus. When the generative organs com- 
mence their development, the distance between the fourth and 
fifth ventral fasciculi enlarges very considerably, and a new 
pair of fasciculi makes its appearance, placed a little nearer the 
middle line, and thci'eforc closer together, than the other fasci- 
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culi. The bristles iu tliese new fasciculi are shorter and 
stouter than those of the normal ventral fasciculi, and are not 
hifid at the apex ; they are three in number in each fasci- 
culus, rarely four. At the same time that these make their 
appearance, the nonnal ventral fasciculi acejuire another bristle 
in each, making thus three, with a growing fourth, or even 
four complete, instead of two and three. The genital seta* 
which tlius developo in the new genital segment are placed 
close to the orifices of the male generative glands, the duct 
connected with them being simple and unciliated. In front 
of the fourth pair of ventral fasciculi are two orifices corre- 
sponding well in position with the genital setce and their ori- 
fices ; and these open into very lar^e sacs, containing flat 
rhombic crystals and curiously coiled fibrous whisps and sper- 
matozoa — the seminal receptacles. The clitellus, which, as 
all know who have studied the Oli^ochceta, is the most ob- 
structive institution on account of its opacity, extends from 
the fourth to the seventh fasciculus (not counting the genital 
fasciculus in the numbering). 

I do not wish now to give a detailed account of the genera- 
tive organs of NaU^ which I hope shortly to publisYi else- 
where ; but I desire to call attention to this development of a 
new segment between the larval fourth and fifth fascicular 
segments, and provided with fasciculi carrying a special form 
of genital setoe. For the greater part of the year these worms, 
like (Vuetogaster^ reproduce gemmiparously under a certain 
well-known form ; suddenly gemmiparity ceases^ and a new 
development, of which there was no previous indication, takes 
place: a new segment, a new integral factor of tlu‘ worm, 
makes its appearance with a new form of sehe ; the setae in 
the normal tasciculi also increase in number. This is not the 
mere growth of generative organs occurring in due order of 
development, but is really more strictly comparable to cases of 
metamorphosis, the gemmiparous form btung a larva, as the 
agamogenetic Oecidomijia is a larva, and the sexual fonn the 
perfect or imaginal conaition. Veiy few of the immense num- 
bers of gemmiparously produced Na'ides or Chmtogastres ever 
proceed to acijuire the perfect form, — Ghaiogaster Linmoai 
only in October apparently, F^ais serpentina in June, but per- 
haps also at other seasons. 

There is, as far as I know, nothing described comparable 
to this development of a new segment and of genital eetee in 
the other Oligochaata ; but, on inquiry, indications of it may 
hereafter be found. The setae in the region of the clitellus in 
LimnodrihiSy in Tuhifejc^ in CliteUio^ and others remain 
normal, or drop out and are not replaced. 
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Among PolycheBtous Chcetopoda the SyllidsB present very 
remarkable differences between the geinmiparous and sexually 
reproducing conditions, to which the cases here described 
make a small approach. 


/p 



ChcBtogaster Limnm. Na^ serpentina, 

a. Normal uncinate seteD 6, genital seta). 


XI. — On the Early Btams in the Development of Phyllodooe 
maculata, Johmton, 6y W. C. M^Intush, M.l)., F.R.S.E., 
F.L.8. 

[Plate VI.] 

PiiOFESSOR Saks seems to have been amongst the first to 
notiee the young of Phyllodoce*^ although he was unaware of 
the CTOup of Annelids to which his yomig forms belonged* 
At the end of his paper on the development of Tblynoii otV- 
ratUj Linn, [Ilarmotho*6 imhrkatc^y he mentions that he had 
also found, off the Norwegian coast, in Februaty and March, 
globules composed of irregularly rolled mucous ribands, which 
adhered to Zostera marina and Fucus vesiculosua at the depth 
of some feet. These mucous masses with their grass-green 
ova in all probability refer to the species hereafter to de- 
scribed. He observed that the young, on their exit from the 
egg, had a central circlet of cilia and two kidney-shaped eyes 
of a bright-red colour. He does not mention a mouth, put 
states that the anus is at the posterior end of the body, and 
more visible than in the young of Polyno(&* His figure is 
somewhat small and indistinct, but it would appear to repre- 

• Wiegxnaim’s Archiv, 1845, and Ann. Nat. Hiet. 1845, vol xvi. p. 187, 



the Devehpmeni of Phyllodoce macukta. 105 

gent the animal juflt after it leaves the gelatinous investment 
and assumes a more elongated form. l)r. Max Miiller*, in 
his description of Saccon&reis h^l^olandim.^ refers in a footnote 
to a young PhylJodoce from Heligoland, which, however, had 
reached a recognizable condition, being furnished with twenty- 
six segments, each of which had the diaracteristic bristles and 
other appendages of the feet. Mr. Alex. Agassiz f lately added 
still further to our information on the subject b^ his remarks 
on the development of PhyVodoce mamdata^ CErsted, his de- 
scription commencing at an earlier period than that referred to 
by I)r. Max Mtiller in his form, — viz. on the appearance of the 
tentacles, but before the advent of the bristles. 

On the 15th of May various examples of the adult Annelids, 
loaded with ova and spermatozoa, were received from St. An- 
drew’s ; and each very soon deposited the green spawn on the 
sides of the vessel in a somewhat bulky, transparent, gelatinous 
mass, and discharged at the same time a copious cloud of 
^icrmatozoa. On deposition, the ova (PI. VI. tig. 1) are of a 
fine grass-green colour, minutely granular, with a clear spot 
and a single thin investment. The bodies of the spermatozoa 
are shaped somewhat like a nine-pin, witli a small rounded 
head, towards which the body tapers anteriorly, and with a 
blunt posterior extremity which gives origin to the long fila- 
ment or tail (fig. 2). 

To take for instance the ova deposited about 7 A.M. on the 
18th, it is found at 9 A.M, that the yelk is separate<l into two 
masses (fig. 3), and moreover that, when moderate pressure is 
maintained for a time, a further division into four occurs 
(fig. 4), and in a few hours after all are found in the mulberry- 
stage. Next day the exterior of the ovum becomes distinctly 
ciliated, though the action is feeble and the organs short 
(fig. 6). There is no extrusion out of an egg-capsule in this 
case, tie tibin investment of the yelk being the only covering. 
The bodj is nearly round^ and at first sight seems to be co- 
vered with cilia ; but a brief examination in various positions 
shows that these organs are arranged thus : — ^A belt of cilia 
entirely surrounds the lx)dy, a long brush springs from a point 
a little behind the anterior oordor, and a shorter tuft of scarcely 
projecting cilia marks the large aperture in the posterior region. 
The cilia of the ring gradually increase in length and power ; 
so that swarms of the young leave the gelatinous mass and con- 

M -4 " , ' ‘ On the 

mird day th^ have become much more lively, and two eyes also 
appear (fig. o). When, in this stage, the animal is viewed from 

♦ Archiv fUr Anat. 1856, p. 17. 

t Ann. Nat. Hist, ser. B. vol xix. p. 249, 1867. 
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the anterior end or snout (fig. 7), it is fidund to be surrounded 
by a ring of cilia, and to have the digestive tract clearly de- 
fined as a more opaque central massjthe eyes, in this position, 
being placed outside the latter, /Next day their powers or 
progression have still further ii^crcaaed, and they course 
throughout the vessel like a swj^n of dancing particles. In- 
stead of being nearly circular,, /die body is now more elongated 
(fig, 8), the anterior end beii;rg blunter and rounder, the poste- 
rior somewhat more tapeped. A distinct constriction marks 
the seat of the ciliated belt. When viewed from the front, the 
rounded anterior end jjresents the appearance sliown in tig. 9, 
the very great length of the cilia being in strong contrast with 
the drawing of the same aspect at an earlier jieriod. The body 
is cellulo-granular, opaque in the centre, more translucent at 
the edges, and, when crushed, resolves itself into nucleated 
cells and granules (fig. 10). The anterior brush of cilia is 
placed at some distance liehind the anterior end, apparently 
on the same surface as the large ciliated aperture, and hence 
is not well seen unless the animal is turned round on one side, 
as in fi^. 11. The anterior region of the digestive canal is 
richly ciliated, and under favourable pressure becomes everted 
(fig, 12), but by what aperture (natural or artificial) 1 have 
not yet been able to determine with precision. ^ 

During the subsequent days, the body becomes more elon-* 
gated, the cutaneous tissues are difFerentiate(L and the diges- 
tive tract especially assumes a definite shape. Coarser granules 
and granular cells mark the latter imder pressure : and it is 
also distinguished from the paler body-wall by its aeep-green 
hue and the distinct contractions of its muscular investment. 
The animal now feeds, and the intestinal canal holds numerous 
granules and sand-particles. The large aperture towards the 

C rior end is surrounded by a strong belt of circular 
. The anterior part of the body is still bluntly rotinded : 
and the eyes are situated about midway between the tip and 
the ciliated ring. The cilia of the latter have much increased 
in len^h, so that under a powerful lens the animal somewhat 
resembles a winged wedge. 

At the end of a fortnight they all showed a tendency to 
perish without further differentiation of textures ; so that for 
the present the inquiiy had to be relinquished. 

Mr. Alex. Agassiz* makes a remark in regard to his form, 
the youngest of which was much older than the most advancea 
just described, which does not seem to coincide with my ob-* 
aervations ; for, in describing its structure, he imys, There is 
as yet no exterior communication from the digestive cavity, 

* ioe. €$t. 
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which is simply blocked out, occupying little more tlmn two- 
thirds of the 8 pac !0 in front of the vibratilo ring and of the 
large shield extending be.hind it: when seen in profile (fig. 47, 
upper figure), the cavity is somewhat retort-shaped, and occu- 
})ies mainly the dorsal portion of the embryo/’ In the much 
younger animals examined by me, the large aperture behind 
the ciliated ring is very conspicuous, and assumes various 
shapes in regard to contraction and dilatation. From the 
posterior border of this opening a series of short cilia proceed 
towards the tip of the body; but, as their distribution is 
limited, they are not very evident in all views. No aperture 
was seen at the posterior termination of the body, neither was 
any made out at the anterior ciliated tuft. This large aper- 
ture behind the ciliated ring (supposed by Prof. Sara to be the 
anus) would therefore appear to be the mouth — an interiireta- 
tion in accordance with wnat is found in other young Annelids, 
such as Polyno'dn The ciliated ring is a very common arrange- 
ment in the Annelidan young, the homologue thereof appear- 
ing even in the Nemerteans, for instance, in the temporary 
tutts of long cilia on the snout (in front of the mouth) of the 
developing Cephalothrix fiUformis. The Nemertcan young 
are ciliated alfover — a distinction between them and the Anne- 
lids, however, that has exceptions. A. Krohn and A. Schnei- 
der^, for example, describe a young bristled form from th(', 
Mediterranean, entirely covered with cilia in the early stage, 

EXPLANATION OF PLATE VI. 

Fig, 1. Newly deposited ovum of PhyUodoce tnaevlataf Johuat., surrounded 
by spermatozoaf x 350 diameters. 

2, Spermatozoa of the same species, drawn under a power of 700 
mameters. 

Fia, 3. The ovum, with the yelk separated into two divisions, X 860 diams. 
F\g, 4. The same, separated into four divisions, x *350 diams. 

Mg, 6. Bounded emwyo shortly after the appearance, of the cilia, x 
860 diams. 

Fig, 6, Embryo somewhat older, and having two eyes, and longer oral 
and lateral tufts of cilia (the latter of course arising fmm the 
ciliated ring under nressuro), X 360 diams. 

F^. 7, A younger embnro than the for^ingj viewed from the anterior 
end, and slightly compressed. The digestive chamber is clearly 
mapped out. 

Fig, 8 . Embryo about five days old, seen from above, almost in its normal 
state as regards pressure. X 350 diams. 

Fig, 0. The same, riewed from the anterior end, uncompressed, X 350 
diams. 

Fig. 10. Elements of compressed and disintegrated animal, x about 
700 diams. 


• Archiv fUr Anat. 1867, p. 488, Taf. 13. f 1 & 2. 
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Fig. 11, Embryo of the same ag:© as fig. 8, turned round and much com- 
presBody so as to exhibit the anterior whm of cilia and the large 
aperture behind the vibratile ring, X diams. 

Fig. 12. One of the same age, in which compression has forced out the 
ciliated proboscis, x 350 diams. 


XII. — Descriptions of five new Species ofi Birds from Queens- 

Icmdy Australia ; and a new Hummmg-hird from the Ba- 

hafnas. By JoiiN Gould, F.R.S. &c. 

Eopsaltria leucuraj Gould, n. sp. 

Forehead, lores, and a line nearly surrounding the eye and 
the ear-coverts block; he^id and upper surface dark leaden 
grey, fringed posteriorly with greyish white ; wings blackish 
brown, darkest on the shoulders ; upper tail -coverts black ; 
two centre tail-feathers black ; the next on each side black, 
with a stripe of white on the basal port of the shaft and outer 
web ; the remaining four on each side white at the base, and 
black for the remainder of their length ; all the under surface 
and the under tail-coverts white, with the exception of a broad 
band of pale grey across the breast ; bill and feet black. 

Total length 6i inches, bill -fl, wing 3J, tail 3, tarsi 1. 

HahiUit. The Cape- York district. 

Remark. This is the largest spexjies of the genus yet dis- 
covered ; it is somewhat allied to the Eopsaltria leucogaster of 
Western Australia, but is distinguished from that and every 
otlier known species by the white at the basal portion of the 
lateral tail-feathers. 

I have for a long time entertained a belief that there is yet 
another undescribed species of Eopsaltria inhabiting Queens- 
land and the eastern portion of New South Wales — in other 
words, or to make the matter more clear, that there are three 
yellow-bellied species resident in the southern and eastern 
portions of Australia. If this opinion be correct, I have com- 
mitted the error of figuring the undescribed one in my foKo 
work on the birds of triat coimtry under the erroneous specific 
appellation of australis. 

The three species may be thus defined ; — 

Eopsaltria australis. 

Crown of the head, nape, and ear-coverts grey j rump dull 
wax-yellow ; chin greyish white ; under surface bright yellow* 

Syn. Musoicapa australis, Lath. lud. Om. Suppl. p. li. 

Southern MotaciUa, MolaciUa australis, White’s Joum. pi. at 
p. 289. 
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Eopsaltria chrysorrJiOSj Gould, n, sp. 

This bird is rather larger than E. australis^ and i» Rimilar 
in colour, except that the rump m well as the breast is of a 
beautiful jonq^uil-yellow. 

Habitat, Ine easteni part of New South Wales and the 
southern portion of Queensland. The validity of this spexiies 
dei>enda upon whether the two sexes arc alike in having the 
rump of a jonquil-yellow, and on the male and female of E, 
austraUs having tlie same part dull wax-yellow. 

Syn. EupsaUria australis^ Gould, Birds of Australia, vol. iii. pi. 11. 

Eopsaltria magnirostris^ Ramsay. 

Like the last in colour, but having a conspicuously larger 
bill and shorter wings. 

Habitat. Rockingham Bay, Queensland. 

Ptilotis GockereUi^ Gould, n. sp. 

Male, Fore part of the head grey, merging into the brown 
of the upper surface, which has a mottled appearance, owing 
to each feather being of a darker hue in tne centre ; lesser 
wing-coverts dark brown, with a spot of dull white at the tip 
of each, forming a spotted band across the shoulder ; greater 
coverts and primaries dark brown margined with wax-yellow ; 
tail brown, the lateral feathers margined externally at the 
base with wax-yellow ; ear-coverts silvery, with a few of the 
anterior feathers pale yellow, and a posterior tuft of rich 
gamboge-yellow ; throat and breast clotlicd with narrow lan- 
ceolate white feathers, a few on the sides of the chest tinged 
with deep yellow ; abdomen dull ereyish white, changing to 
a creamy tint towards the vent 5 bill black ; feet hom-colour. 

jFbmafe. In colouiing differs only in the spots at the tips of 
the lesser wing-coverts being nearly obsolete, but, as is the 
case with many other species of the family, is mucdi smaller 
than the male, as will be seen by the following admeasure- 
ments : — 

Male, Total length 6 inches, bill 1, wing 3^, tail 2|, tarsi |. 
FefmalA, „ 4 „ „ J „ 2f „ 2i „ ^ 

Habitat, The little-explored districts of the Cape- York 
peninsula, where it was snot by Mr. Cockerell, after whom I 
have named it 

Remark, Although I have placed this beautiful new species 
in the ^nus Ptilotis^ I am by no means certain that I am 
correct m so doing ; for the bird possesses characters which 
ally it to at least three genera, namely, Btigmaiops, Mdiphaga, 

Ann, db Mag, N, Hist, Ser. 4. Vol, iv. 9 
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and Ptilotis^ while it algo posgesseg characters peculiar to itself 
of almost sufficient importance to demand a distinct generic 
appellation. It somewhat resembles in its colouring the Pti^ 
lotis polygramma of Mr. G. R. Gray {vide Proc, Zool. Soc. 
1861, pp. 429, 434). 

Sittella striata^ Gould, n. sp. 

Male. The whole of the head, neck, throat, and breast black ; 
all the upper surface pale-brown, with a blackish-brown Btri|)e 
down the centre of each feather ; under surface striated in a 
similar manner, but the streaks are naiTower, not so dark, and 
the ed^es of the feathers are also lighter, and on the centre of 
the aWoihen are nearly pure white ; primaries black, with a 
large spot of white near their base, and faintly tipped with 
brown ; secondaries dark brown margined with pale brown ; 
up[)cr tail-coverts white ; under tail-covcrts white, with a 
large tear-shapod spot of dark brown in the centre of each ; 
tail black, the lateral feathers tipped with white, increasing in 
extent as the feathers recede from the centre ; circle round the 
eye, base of the bill, and the legs and feet yellow ; tip of tlie 
bill black. 

Total length 4 inches, bill wing 3, tail 1 tarsi 

Female. Differs in having the crown and nape only black, 
and in the striation of the under surface extending from the 
bill to the vent. 

llabiuu. The Cape-York peninsula. 

Remark. So far as I am aware, no member of this genus 
has been found out of Australia; but one or other of tlic many 
species known arc disti’ibutcd over all parts of that great 
country. 

The nearest ally of the bird above described is the SiUeUa 
hucocephahx of the Moreton-Bay district, to the north of which 
country nature has completely rung the changes by colouring 
the head and neck of the present bird black, instead of white, 
as in the species mentioned. The sexes of this new species 
arc very different, the female (or what is supposed to oe an 
example of that sex) having the crown of the head only black, 
while the upper and under surface is streaked aa in the male. 

OalUnula ruficrissa^ Gould, n. sp. 

Head, all the upper surface, wings, and tail brownish olive ; 
sides of the face, neck, breast, and under surface deep olive- 
grey ; lower part of tne flanks, vent, and under tail-coverts 

E ale rusty red; bill greenish yellow, with a mark of red on the 
ase of the culmen ; Jogs and feet greenish yellow. 
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Total len^h 10 inches, bill If, wing G, tail 2i, tarsi 2J, 
bare space above the tarsal joint 1^. middle toe and nail 2;^. 

Haiitat. Cape River, Queensland. 

Remark, This bird aj)i)ears to be moat nearly allied to the 
OalUnula oUvacea of Mcyen {vide Nov. Acta, 1834, p. 100. 
tab. 20) ; but that species is of larger size, and has legs still 
more aisproportionatc to the size of its lx)dy. The white- 
breasted Indian Galliriulc {G, phoenicura of Pennant) and the 
'OalUnula akool of the same country are, in my opinion, also 
nearly allied to it. 

Prof. Reichenbach has instituted the genus Amavroryiis for 
the reception of Gallinula oUvacea^ with which the late Prince 
Bonapaile associates the O, femoralis of I'schudi. It is for 
ornithologists to decide upon the propriety of this subdivision. 

Family TroohilidsB. 

Having lately received, through the kindness of His Excel- 
lency Sir James Walker, Governor of the Bahama Islands, 
four specimens of a Humming-bird, of which for the last 
twenty years I have been anxious to procure exam})lea^ 1 feel 
convinced that, as I had for some time sujiiiosed from a 
conversation 1 had with the late Dr. Bryant, two spc'.cies of 
this lovely failiily of birds inhabit tin me islands ; and this 
conviction is strengthened by the circumstance that when in 
England, just prior to his lamented death, he informed me 
that the humming-bird of the southern islands was supposed 
to be distinct from that killed in the neighbourhood of 
Nassau. He at the same time promised that I should have 
any examples that he could spare from his collection — a pro- 
mise which has been partly jHirformed either by Mrs. Bryant 
or her husband’s executors sending me, through Mr. Ct. N. 
Lawrence, of New York, a male, winch 1 find is different from 
those sent me by Sir James Walker. As the birds killed 
round Nassau are identical with the type of th(j genus Doricha 
{!), Evelynce), which is still in the Loddigesian collection, the 
soutliem bird requires a specific appellation; and it would 
have given me great pleasure to name it after its discoverer, 
had not another species of the same section of tlic Trochilidse 
been named Bryantw by Mr. Lawrence. 

The new bird, which is probably from Long Island, pos- 
sesses some peculiarly interesting specific characters. 1 say 
from Long Island, because, on reference to the chart con- 
sulted by Dr. Bryant and myself during his last visit to my 
house, I find that is the locality marked as being the place in 
which he procured some of his specimens. 

In size the new species, which I propose to call Doricha 

9 * 
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lyruroj is about the same as D, Evelynce ; but the tail is dis- 
tinctly forked, and its outer feathers arc much longer, narrower, 
and outcurved at the ai)ex, while the remainder regularly 
graduate towards the two central ones, which are very short. 
When the tail is raised and the feathers partially spre^, they 
assume a lyre-like appearance, and hence the specitic appellilr 
tion. Not wishing to depend upon my own Judgment alone, 
I submitted this bird to the inspection of Mr. Dalvin^ who, 
after a careful examination^ came to the same conclusion as- 
myself, that the bird is distinct, and that the form of the fea- 
thers just described is the natural one. All my Nassau speci- 
mens, as well as others I have seen from that district, nave 
the beautiful luminous lilaceous feathers confined to the throat, 
while in the specimen sent to me through Mr. Lawrence, the 
whole face is luminous, the metallic lilaceous colour extend- 
ing across the forehead. 

Dortcha lyrura^ Gould, n. sp. 

Forehead, throat, and breast beautiful shining lilac bordered 
with blue, tlie two colours blending at their juncture ; imme- 
diately below the gorget a band of greyish white, remainder 
of the abdomen bronzy brown ; axilte rusty red ; wings pur- 
plish brown ; upper surface golden green ; the narrow outer 
tail-feather on each side black, the two next black on the 
outer web, chestnut-red on the inner one, the next blackish 
brown with green reflections : the two middle ones green. 

Total length 3f inches, bill tV; wing IJ, tail IJ. 


XIII.— On the Depths of the Sea, By Prof. WyviLUfi Thom- 
son, LL.D., F.R.8.» 

In the year 1864, and in succeeding years, G. 0. Bars, a dis- 
tinguished son of the veteran and ve^ distinguished Professor 
of Zoology in the Universi^ of Cliristiania, was employed as 
a Commissioner of Fisheries in the service of the Swedish 
Government ; and in his official capacity he had an ^porttt- 
nity of dredging in deep water (800 fathoms) off the Lofodeu 
Islands, within the arctic circle. Instead of finding the bottom 
of the sea barren at these gi*eat depths, as many cir^mstanees 
had led many of our most able naturalists to anticipate, he 
brought up a multitude of animal forms, all of them of the 

* Communicated by the author, being the substance of a lecture deli- 
rered, on the lOtb of April, 1869, in the theatre of the Royal Dub^ 
Society. 
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highest interest both from their biological and their geological 
relations ; and many were new to science. 

One animal form, of which about seventy specimens were 
found, was of surpassing interest. It was a “ Crinoid ” — a 
stalked starfish, with a delicate thread-like stem three or four 


inches long, and a head 
at first sight very closely 
resembling that of the 
pcntacrinoid larval stage 
of a feather-star which is 
common in deep water off 
the Norwegian coast. A 
careful examination, how- 
ever, showed that the 
crinoid was mature, and 
that it belonged to a to- 
tally distinct family of the 
order, hitherto only known 
fossil, and supposed to be 
almost entirely confined to 
the Mesozoic series of 
beds. This family is called 
the Apiocrinidae, from the 
characteristic genus Ajno- 
crinusj of which the spe- 
cies best known in this 
country is the “ pear- 
encrinite,’’ which was got 
in great abundance in a 
bed of Great Oolite ex- 
posed in cutting the tun- 
nel through Box Hill. 
The group seems to have 
attained its maximum 
during the period of the 
d^sition of the oolitic 
be^ in the European 
area. It is not repre- 
sented in the earlier for- 
inations ; but we find 
handsome well-developed 


Fig. 1. 



MhuocHmu lifotmw (Saw). 
(Four times the natural size.) 


firndes belonging to several genera in the Jurassic beds on 
the Continent In the lower beds of the chalk there are two 
or three somewhat obscure forms ; while in the white chalk 
the femily^ so far as we know, is represented by a single species 
of a single genus, Bourffueticrinm ellipticusy m which the head 
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and arms are greatly reduced in size and development, the 
stem is much branched, and its joints are indennitely and 
irregularly multiplied, which shows, in fact, all those pecu- 
liarities which we are accustomed to associate with compara- 
tive degradation in the animal scale. In the Tertiary forma- 
tions there are only some obscure traces of one or two small 
forms of the group. Bhizocruuis hfotensis of Sars stands 
in nearly the same relation to the Boiirgueticrtnua of the 
English Chalk as Bounfuettcrinm to the A])ioerinites and 
MillericrinitCB of the Oolite. It is much smaller; the stem 
is even larger in proportion to the cup and special organs 
of nutrition ; and liere alone among known Crinoids we meet 
with a character which would indicate marked degradatirm — 
an irregularity in tlie number of the arms, of which there are 
sometimes four, sometimes live, and sometimes even six. It 
looks like a Bourgueticrinus which had been going to the bad 
for a million of ages, and was somehow getting worsted in the 

struggle for life.’* 

lihtzocnnus seems to be very generally distributed: Dr. 
Carpenter and T dredged it last summer off the north of Scot- 
land; and alxuit the same time Count Pourtales, who was 
investigating the o})po8ite border of tlie Gulf-stream in con- 
nexion with the American Coast Survey, found it off the reefs 
of Florida. 

Two living stalked Crinoids are well known as inhabiting 
deep water in the sea of the Antilles, and apparently some 
other localities in the Indian and Australian seas ; but they 
belong to a parallel family, which has come down continuously, 
usually represented by only a few spi^ies, from the period of 
the deposition of the English Lias. The remarkable ixiint is 
the discovery of a representative, living at great depths in 
modc-m seas, of a family which h^ dwindled away ana appa-^ 
rontly become almost extinct before the formation of the ol^r 
Tertiaries. No discovery in natural science so suggestive as 
that of the younger Sars had been made for many long years ; 
it set many of us pondering on the distribution and conaitions 
of life in the deptns of the sea. 

The questions involved are very complicated. The late 
Prof. Edward Forbes was the great authority on the distribu- 
tion of marine life ; he and his friend the late Dr. Robert Bail 
initiated the use of the dredge; and Forbes defined certain 
zones of depth which lie held to be inhabited by special and 
characteristic groups of animals. The last of these was the 
abyssal or deep-sea zone ; and he supposed that in this zone, 
which extended downwards from the 100-fathom line, life 
gradually became more and more scarce, till, at a depth of 
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about 300 fathoms, it altogether ceased. Forbes’s experience 
was much wider than that of any other naturalist of lus time ; 
the practical difficulties in the way of testing his conclusions 
were great, and they were accepted g(mcrally by naturalists 
without question. There was, besides, a popular impressi<ui 
that the conditions a mile beneath the surface of the sea must 
be so very jKJCuliar as to make it difficult to conceive that ani- 
mals, more or less nearly related to forms inhabiting the upper 
world, could exist there ; accordingly no attempt was made to 
dredge at great depths, except on the ycandinavian coast; 
and the results of tlie scattered observations made there have 
only appeared within the last few years. Except in one or 
two cases which never became very generally known, all the 
few creatures which came uj) to protest against Forbes’s theoiy 
came clinging to sounding-lines, and were valueless for abso- 
lute proof, as their mode of capture constantly involved the 
question, which at that time we were unable to answer, whe- 
tlier there might not be pelagic forms of the groups to which 
they belonged. 

In the year 1860, H.M.S. ^ Bulldog ’ sounded over tlie At- 
lantic plateau; and shortly after her return, Dr, Wallich, the 
surgeon-naturalist who accompanied her, published a warm 
and able defence of the bottom of the sea as an inhabited re- 
gion. The evidence of the existence of highly organized 
forms at great depths was not even yet, however, quite con- 
clusive, as it still aepended on starfishes clinging to lead-lines; 
and although, from want of data, the subject was little dis- 
cussed, tlie feeling of naturalists seemed still to be in favour 
of Forbes’s zero of animal life.” 

Ihe Crutse of the ‘ Lightning ,' — About Ktbc time of Sara’s 
explorations in Lofoden^ my friend Dr. Carpenter and 1 
were enga^d in some investigations which made the dis- 
covery of Mhizocrinua especially interesting to us; and wo 
talkea over, again and again, the curious (questions, both 
geolorical and biological, whicn Sara’s dredgmgs suggested. 
We finalty arranged that I should write a letter to Dr. Car- 
penter, who was then Vice-President of the Royal Society, 
sketching out what I conceived to be a promising line of 
inquiry, indicating generally the results which I anticipated, 
ana urging him to endeavour to induce the Council of the 
Royal Society to apply to the Admiralty for a vessel fitted 
witli dredging-gear, that, among other questions, tlie question 
of deep-sea life might, if wssible, be settled definitely, by 
bringing up a quantity of the bottom, with its inhabitants, if 
there were any, along with it. The Council of the Royal 
Society acceded to Dr. Carpenter’s request; and the Admiralty 
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most liberally placed the surveying gunboat ‘ Lightning ’ at 
their disposal, under the able and genial command of Staff 
Commander May. On the 11th of August last, Dr. Carpenter 
and I left Stornoway, and stenmed northward towaras the 
Faroe Islands. We had shocking weather; indeed during 
the whole of the cruise, which lasted nearly six weeks, we 
could only use the dredge on nine days, and only on four in 
deepwater. We dredged a little on the Faroe Imnk^ with 
small results, and on the 17th of August we reached Thors- 
haven, the capital of the Faroe Islands. We spent several 
days exploring the fjords of that hospitable but hazy land, 
where it seems never to be afternoon, out always grey misty 
morning or night. On the 26th we leu Thorshaven, and were 
driven by dirty weather to the south-eastward. This was 
perhaps fortunate ; for it forced us to examine more carefully 
than we might otherwise have done the cold area,” to 
mcntione<l hereafter, where the bottom was of stones and coarse 
sand, where the thennometcr registered a minimum of 32® F.. 
and where the fauna consisted of^a meagre sprinkling of boreal 
and arctic forms. On the 4th of September we dredged in 
630 fathoms, the thermometers registering a minimum of 
47®*5 F.. and brought up a mass of fine, grey, slimy mud, 
technically called ooze,” but which I shall now call “chalk- 
mud.” We traced the area having this high temperaturo« 
which we may call the “ gulf-stream area,” southwards ana 
westwards, in a line between the plateau of the Faroes and 
the north coast of Scotland : and Dr. Carpenter afterwards fol- 
lowed it as far north as lat. 61®. It is to this area and its 
geological and biological relations that I wisli specially to 
direct your attention. 

ChM-^nud and Chalks — During the last twenty or thirty 
years, very great improvements have been made in sounding- 
apparatus, so that depths can now, as a general rule, be ascer- 
tained with a tolerable amount of precision. By two or three 
very ingenious contrivances, cupfuls or little bucketfuls of the 
bottom may be brou^t up by the soimdin^-line : one of these, 
contrived oy Lieut. Fitzgerald. II.N., which we used in the 
^ Lightning,’ is exceedingly clever ; I never knew it to foib 
The laying of the cable directed special attention to the sound- 
ing of the North Atlantic ; and in 1867 Capt. Dayman^ and in 
1860 Sir Leopold M^Clintock accompanied ibylhr.Wallich, and 
afterwards several others, sounded tne area, and bro^ht home 
what specimens of the bottom they could {rncure. Tne result 
of the sounding was the definition of thespreat tele^aph pla^ 
teau, stretching from Valentia nearly to Newfoundland- with 
an average depth of 2000 fathoms, with greatly deeper depths 
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extending southwards towards the Azores, The result of the 
examination of the soundings was that the bottom in all cases 
consisted of a fine calcareous mud, of countless myriads of the 
shells of a Rhizopod, Olobtgerincu and of some very peculiar 
. bodies, which have been called Coccoliths and Coccospheres, 
In the meantime, naturalists were examining the microscopic 
structure of the white chalk ; and they found it to consist of 
fine calcareous particles, OloHgerinoe and other Foraminifera, 
and Coocolitlis and Coccospheres. The structure of the chalk 
was^ in fact, identical witli that of the chalk-mud of the At- 
lantic. One might have thought that these deep-sea soundings 
should have settled the question of the existence of life in the 
depths of the ocean ; but they were all open to the objection 
that the Olobigerince and other organisms could not be shown 
to be absolutely living, and it was conceivable that they might 
have lived nearer the surface, and have sunk to the bottom 
after death. 

All over tlie ^^warm area,” our dredge brought up little else 
than the OlMgerina-mvA — not now, however, pure. The 
dredge brought up about a hundredweight at a haul. On one 
occasion, a little way to the south of the Faroes, it brought 
up. mixed with the mud, about forty 8}X)nges, living, with the 
delicate and exquisitely formed spicules suspended in the 
transparent sarcode. Most of these sponges liad long and 
venerable beards of flint, spreading in all directions through 
the chalk-mud. These beards brought up, entangled in them, 
small clams, starfishes, and minute crustaceans : and among 
tlie mud were scattered the shells of the beautiml and well- 
known Pteropods of the Gulf-stream. 

There can be no doubt whatever, indeed it is admitted by 
all mkjroscopistB, that chalk is now being formed in the de})ths 
of the Atlantic ; but an idea which suggested itself to us even 
before we proposed our cruise has now ripened into a convic- 
tion, that it is not only chalk which is l^ing formed, but the 
chalk of the Cretaceous period. There is one 
abyss in the Atlantic in which the Himalaya Mountains might 
lie with the waves rolling over them unwnken ; and there is 
no direct evidence that oscill^ons have taken place in the 
north of Europe or in North America since the aeposition of 
the earlier TertiarieSj beyond 1600 feet; in fact there is a 
very strong presumption that the main features of the contour 
of the crust of the earth have altered but little since the com- 
i^encement of the Mesozoic period, and that the great depres- 
sions, the Atlantic, the Pacinc, ana the Antarctic Oceans, are 
4ne to causes which acted even before that very remote epoch, 
latere have been constant minor oscillations ; but the be^ 
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formed during the periods of depression, and now exposed by 
an upheaval of tliis minor character, arc all comparatively 
local and shallow-water beds, as shown by the nature and 
the richness of their faunaj. To put this in another form : 
there is no reason to suppose tliat either the physical or the 
biological conditions of two-thirds of the ocean have been 
affected by the oscillations which produced the varying distri- 
bution of the sea and land and the local modifications and 
migrations of faunai during the Tertiary period. No doubt 
the temperature of the different portions of the deep sea has 
altered again and again, owing to gt'ograpliical clianges in- 
fluencing the distribution of the minor currents and the branches 
of the great currents ; and it is to the accumulation of these 
slight changes through countless ages that we must look as 
the cause of the gradual modification of the fauna of the chalk, 
of the extinction of some animal groujis, and the greater deve- 
lopment of others, A bit of the edge of the Cretaceous forma- 
tion has l)cen tilted u]^, to form the white cliffs of Albion and 
the chalk-beds of France ; but the great mass of the formation 
maintains nearly the same character, and is now entombing 
the same group of organisms, among the Philippines, off the 
coast of Spain, in the seas of Japan, near the coast of Massa- 
chusetts, off the Faroes, and to the extreme Lofoden Islands. 
I imagine that this is one of the great for^naHona — one of the 
corner-stones in the building of the earth, formed slowly in 
vast areas of subsidence, which will only make its appearance 
in mass along with a complete change in the distnbution of 
land and sea, and which may be expected in some places to 
resist denudation, and to stand like the mountain-limestone, 
as one of the odd pages of a future geological record* Some 

f re^at peculiarities in the distribution of the Miocene land flora 
ave fed to the idea that one of these minor oscillations may 
have depressed the telegraph plateau ’’ during later Tertiary 
times. It may be so, though I think the evidence is very 
unsatisfactory ; but it is by no means necessary that every 
part of the present cretaceous basin should have been sea 
throughout ; whenever it was sea, however, it was continuous 
in space with a sea which had been continuous in time (pr^ 
bably, at all events, from tlie commencement of the Jurassic 
peri^), and was peopled from that sea. If these views prove 
correct^ they must modify considerably our interpretation of 
geological history. 

CmlkflintB , — ^There is one point in the structure and com** 
position of the white chalk which distinguishes it, in the most 
marked way, from the modem deposits of the Atlantic. Modem 
soundings and dredgings from alt depths are full of delicate siU* 
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ceous organisms of the most varied and beautiful forms — shields 
of diatoms, i^icules of sponges, and the wonderful netted skele- 
tons of the rolycystina. The soft calcareous mud is tlie home 
of multitudes of exquisitely formed glassy and other siliceous 
sponges ; the chalk, on the other hand, may be said to contain 
no disseminated silica whatever. When chalk is dissolved in 
acid, a few grains or crystalline fragments of silica remain ; 
but these are apparently all of inorganic origin — fragments of 
mineral matter. Instead, however, of disseminated siliceous 
organisms, we have, in tlie chalk, bands and lines of flints — 
lumps of amorphous silica, which seem to have filled up and 
taken the shape of any cavities already existing in the beds. 
Many of these flints are ajiparently quite shapeless; but many 
of them (such as the so-called paramoudras ” of the Antrim 
chalk) have more or less distinctly the form of large cup-like 
8})onges. Often the shell of a sea-urchin forms the mould of 
a flint, which fills it entirely, reproducing in relief on its ex- 
ternal surface every suture and perforation of the inner surface 
of the shell. The conclusion seems to be irresistible, that in 
some way which we do not as yet thoroughly understand, but 
to which some late observations of the Master of the Mint 
seem to promise a clue, the organic silica, if I may use the 
expression, is dissolved out of the calcareous matrix ; the so- 
lution percolates into and through the cavities, the water being 
l^adually drained from the silica, which is in the colloid state, 
by the walls of the cavities acting as porous media, till, on the 
water being nearly or entirely removed, the silica sets ’’ into 
flint. In tlie white chalk of England there is an exceedingly 
beautiful group of fossils, called Ventriculites, which have 
greatly puzzled palaaontologists. They have usually the form 
of graceiul vases, tubes, or tunnels, variously ridged or grooved 
or otherwise ornamented on the surface, frequently expanded 
above into a cup-like lip, and continued below into a Ibundle 
of fibrous roots. The minute structure of these bodies shows 
an extremely delicate tracery of fine tubes, sometimes empty, 
sometimes filled with loose calcareous matter dyed with per- 
oxide of iron. We have been in the habit of regarding the 
Ventriculites as an extinct group, specially characteristic of the 
chalk: but, after examining several spl^ies, and studying 
carefully Mr. Toulmin Smith’s excellent observations on their 
Structure, I now thoroughly believe that they were siliceous 
sponges, nearly allied to, if not identical with, the recent 
order Pobifbka vitbea, and that the silica of their spicules 
Iras removed, and went to add to the jelly-like material of the 
flints, leaving the moulds only in the chalk. Ventriculites are 
fiot extremely common in the white chalk, nor are they very 
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large ; and, bo far from being extinct, my belief is that the 
group has attained probably a much higher development in 
our times — that while the pear-encrinites have been losing 
ground, the Ventriculites have been gaining it. One haul of 
our dredge in the soft, warm, oozy chalk-mud off the north of 
Scotland brought 


up from a depth of 
600 fathoms up- 
wards of fortj spe- 
cimens of vitreous 
sponges. Many of 
tnese were new to 
science, and some 
of them resembled 
closely the beautiful 
Venus’s Flower- 
basket of the Phi- 
lippines, while 
among them were 


Fig. 2. 



fly two spe- 
cies of Hyalonemay 
the strange glass- 
lx3pe sponge of Ja- 
pan. Four speci- 
mens of this won- 
derful new form of 
vitreous sponge, 
which I exhibit (see 
woodcut, fig.2) ,were 
brought up in this 
haul. They were 
loaded with their 
glairy Barcode, and 
had evidently been 
buried in the ooze 
nearly to the lip. 

When one looks at 
the exquisite sym- 
metry of these or- 
ganisms, one almost 
wonders at the reck- 
l^aness of beau^ which produces such structures to live and 
die, for ever invisible, in the mud and darkness of the abysses 
of the sea. 1 dedicate with great pleasure, the ne^ genua 
to which this spo^e must be referred to our kind and hofl^^ 
table friend, His Excellency M. Holten, the Governor of 


Hokenia Carpmteri (Wy. T.). 
(Half the naiunJ sise.) 
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Faroe Islands, who showed the greatest interest in the success 
of our expedition, and on the verge of whose dominions it was 
found. J dedicate the species to my distinguished colleague, 
Pr. Carpenter. The mud was entirely filleu with the delicate 
siliceous root-fibres of the vitreous sponges, binding it toge- 
ther, and traversing it in all directions, like hairs in mortar. 
This mud was actually alive ; it stuck together in lumps, as if 
there were white of egg mixed with it ; and the glairy mass 
proved, under the microscope, to be living sarcode. Prof. 
Huxky regards this as a distinct creature, and calls it Ba- 
thybius.’’ I think this requires confirmation. Every fibre 
and spicule of each sponge nas its own special sheath of sar- 
code: and the glairy matter in the mud may, 1 tliink, be 
simply a sort of diffused mycelium of the different distinct 
sponges. This view accords well, I believe, with the mode of 
nutrition of the sponges. 

The Conditiom of the Depths. — Pressure . — The conditions 
which might be expected to affect animal life at great 
depths in the ocean are pressure, temperature, and the ab- 
sence of light, involving apparently the absence of vegetable 
food. The conditions of pressure are certainly very pecu- 
liar. A man at the depth of a mile would bear upon nis lx)dy 
a weight equal to about ten ordinary goods trains, engines 
and all, loaaed with pig iron. We are apt to forget, however, 
that water is nearly incompressible, and tliat therefore the sea- 
water at the depth of a mile has scarcely an appreciably greater 
density than it has at the surface. At the depth ot a mile, 
under a pressure of 159 atmospheres, sea-water, according to 
the formula given by Jamin, is compressed by the -rfr of its 
volume, and at twenty miles, supposing the law of tlic com- 
pressibility of water to continue the same, by only -f of its 
volume ; that is to say, the volume at that depth will be still 
4 of the volume of the same weight of water at the surface. 
Substances, also, permeated and uniformly supported within 
and without by the water, are, so far as their physical condi- 
tions, freedom of motion, &c.^ are concerned, in no way affected 
by the pressure. Wc sometimes rise in the morning and find, 
from a fall of an inch in the barometer, that we have been 
gradually and quietly relieved during the night of half a ton 
weight ; yet we feel it only by a slight lassitude, from its re- 
quinng rather more muscular exertion to move our bodies in 
Ae rarer medium. There is no reason to believe that water 
contains less air at great depths than at the surface : it is even 
possible, owing to tne groat compressibility of air, that it may 
contain more. As the increase in the density of the water at 
the depths at which we dredged was scarcely perceptible, we 



122 Prof. W. Thomson on the Depths of the Sea, 

found no inconvenience at all from the pressure, except in one 

f )articular. The strong tarred hemp rope whicn we used be- 
onged to the upper world, and. like all such terrestrial fabrics, 
it contained a large quantity oi air. Down in the depths every 
particle of the air was squeezed out, and tlie fibres oi the hemp 
and the tar were crushed together, so that the rope looked and 
cut almost like a stick of li(piorice. I fear the rope became 
rather brittle ; for it snapped once or twice without apparent 
cause, and we lost our dredgcis. This may turn out to be a 
serious difficulty in the way of dredging in much greater 
depths. 

Temperature , — There has been up to the present time a 
strange misconception as to the temperature of the ocean — a 
misconception all the more singular as it is a point ea^ of 
aj)proximate determination, and to which a good deal of at- 
tention has been directed. In all the leading text-books on 
physical geography we have the reiterated statement that at 
a certain depth the ocean lias a uniform temperature of 39® F., 
that the ocean is, therefore, divided into three regions, bounded 
by the two isotherms of 39® F., that north and south of these 
lines the mean temperature of the surface is lower than that of 
the depths, while in the zone between them it is higher. Had 
tlic sea been fresh, it would have been perfectly intelligible 
tlnat the water beyond the influence of currents and of direct 
solar heat should have maintained the temperature of its point 
of greatest density : but it haa long been well known, from 
the experiments of M. Despretz and others, that sea-water 
contracts steadily down to its freezing-point, which is about 
28° F. when agitated, and as low as 25® F. when perfectly 
still. 

Though I had often wondered what could be the cause, I 
believed in this permanent temperature of the sea thoroughly, 
and even suggested the particular course for our cruise, because 
it nearly coincided with the isotherm of 40® F,, expecting that 
we should be able, within a few hundred feet of the surface, 
to eliminate the question of heat entirely from our calculations. 
To our very great surprise, the thermomeJers, two of which 
were sent down on the lead-line, the day after we left Storno- 
way, to a depth of 500 fathoms, registered a minimum tem- 
perature of 4^, ten degi ecs above the permanent point,’’ We 
were at first inclined to mistrust the observation ; but we took 
the same temperature at nearly the same spot on our return, 
when we were quite prepared to recognize it as the almost 
constant temperature of tne warm or Gulf-stream area of the 
region. Some days later, on leaving Thorshaven and pro- 
ceeding south-eastwards, we sounded and took temperatures 
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with three registering thermometers, in 510 fathoms, in lat. 
60° 45' N. and long. 4° 19' W., when the tliree thennometers, 
which were within about 2° of one another, gave a mean result 
of 32°*2, almost exactly the freezing-point of fresh water, and 
more than 7° hehw the permanent point.” Many subsequent 
observations enabled us to determine that a cola area, where 
the thermometer ranged about 32° F., at a depth of from 400 
to 500 fathoms, extended between lat. 60° and 61° N., and 
long. 4° 30' and 7° 30' W., and that an area stretched north- 
westward, westward, and south-westward of this cold area, in 
which the thermometer, to the depth of 650 fathoms, was very 

! )ermanent at 47’°5 to 49° F. This is an unexpected result, 
)ut it is undoubtedly in the main correct. Ine soundings 
were made with tlie greatest care and with the best instru- 
ments, and several thermometers by different makers were 
employed on every occasion, every precaution being taken to 
avoid error. 

Since the Gulf-stream, to which we attribute the warmth of 
the warm area, appears to affect the temperature of the sea to 
the vciy bottom, it is easy enough to conceive that the tem- 

E erature may be permanent over a considerable region at 49°; 

ut it is not so evident why the temperature of the cold area 
should remain permanently two or tljree degrees above the 
freezing-point of salt water. Experiments are yet wanting to 
determine the influence of great pressure upon the freezing- 
point of water ; but it is possible that the freezing-point may 
be the actual limit, and that the Sixes thermometers, which 
have large bulbs, register a degree or two too high, under the 
enormous pessure of 100 atmospheres. If this be the case, 
the condition of things must be very peculiar. Minute spi- 
cules of light fresh ice must be continually forming, and rush- 
ing upwards to be melted in the first shell of water whose 
temperature is above the freezing-point. The animal inliabi- 
tanta must live in perpetual winter — a winter not more severe, 
however, than that wnich is bravely borne by the myriads of 
Limacinas and Olios which sport in every crack in the ice- 
fields of the Arctic Sea. 

Nutrition . — The question of the mode of nutrition and life 
of animals at these ^eat depths is a very singular one. The 
practical distinction between plants and animals is that plants 
prepare the food of animals by decomposing certain inorganic 
substances which animals (^not use as food, and recombining 
thehr elements into organic compounds upon which animals 
can feed* This process, however, is constantly effected under 
the influence of light ; there is little or no light in the depths, 
and naturally there are no plants. But the l^ttom of the sea 
is a mass of animal life; on what do these animals feed? 
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The answer seems to be sufficiently simple; nearly all the 
animals (practically all the animals, for tne small number of* 
higher forms feed upon these) belong to one subkingdom, the 
Protozoa, whose distinctive character is that they have no 
special organs of nutrition, but that they absorb nourishment 
through the whole surface of their jelly-like bodies. Most of 
those animals secrete exquisitely formed skeletons, sometimes 
of lime, sometimes of silica. 1. acre is no doubt that they ex- 
tract l>oth of these substances from the sea-water, although 
silica often exists there in quantity so small as to elude detec- 
tion by chemical tests. All sea-water contains a certain quan- 
tity of organic matter in solution. Its sources are obvious. 
All rivers contain a large quantity ; every shore is surrounded 
by a fringe which averages about a mile in width of olive and 
red sea-weeds : in the middle of the Atlantic there is a marine 
meadow, the Sargasso Sea, extending over three millions of* 
square miles ; the sea is full of animals which are constantly 
dying and decaying ; and the water of the Gulf-stream espe- 
cially courses round coasts where the supply of organic matter 
is enormous. It is therefore quite inteliigiDlc that a world of 
animals should live in these dark abysses ; but it is a neces- 
sary condition that they should chiefly belong to a class capa- 
ble of being supported by absorption, through the sxirface, of 
matter in solution, developing but little heat, and incurring a 
veiy small amount of waste by any manifestation of vital ac- 
tivity. According to this view, it seems highly probable that 
at all periods of the earth’s history some form of the Protozoa, 
Khizopods, Sponges, or both, predominated greatly over all 
other forms of animal life in the depths of the warmer regions 
of the sea — whether spreading, compact, and reef-like, as the 
Laurentian and Palaeozoic Eozoon^ or in the form of myriads 
of separate o^anisms^ as the Olobigerinw and Ventricuhtes of 
the chalk. The Khizopo^, like the Corals of a shallower 
zone, form huge accumulations of carbonate of lime ; and it is 
probably to their agency that we must refer most of those 
great bands of limestone which have resisted time and change, 
and which come in here and there with their rich imbed&d 
lettering, to mark, like milestones, the progress of the passing 
ages. 


XIV. — Ohaervationa on the Calamitea and AHercphyllitea* 
By M. Grand’Eury^. 

Calamitea, — The Calamites were regarded by the older 
naturalists as reeds, and owed their name to that supposition, 

• Translated by W. 8. Ballae, F.L.8., from the <Oomptes Rendus 
March 22, 18C9, tome Ixviii. pp. 705-700, 



M. Grand’Euiy on Calamites and AsitrophylUtes. 125 

M. Brongniaxt was one of the first to approximate them to the 
Equisetaocae, guided by the analogy of their most important 
external characters. 

Dr. Petzholdt, and subsequently M. Kichter, thought that 
decisive evidence in favour of this approximation was to be 
found in the internal structure of these stems ; but the differ- 
ences in their observations still left doubts on the subject, and 
the question thus remained enveloped in much obscurity. 

The investigation that I have made of upright Calamites, 
which are very common in the Coal-measures of the Loire, 
will, I think, enable me to answer it in a satisfactory manner, 
and to give a more complete definition of the Calamites. 

In the first place, the frequent presence of more or less 
complete septa at the joints is a perfect proof that these stems 
were fistular. 

Again, in nearly all of them we find, generally surrounding 
the nucleus, a sort of internal epidermis, of cellular nature, 
which is smooth or sometimes marked on the outside by lines 
projecting opposite to the inner crests of the bark. This epi- 
dermis, which was also found by Dr. Petzholdt in Calamites, 
cannot have detached itself here from the inner surface of the 
coaly {hmdlUMe) envelope^ of which it does not possess 
the form, and from which it is naturally separated, when it 
seems to have retained its relative position, by from half to 
two millimetres. Moreover it is connected with the septa, and 
forms ^th them one and the same system, which seems to 
unite with the bark, where it is contracted at the level of the 
articulations, by a sort of internal denticulations. There is 
al^, between the coaly envelope and tlie inner epidermis, a 
thin structureless zone, which has evidently been occupied by 
tissue now destroyed. This tissue, which must have been lax 
and perhaps lacunar, as it is always completely destroyed, 
certainly corresponds to the vascular tissue of the Calamites, 
and may probably have rrareeented in them the circle of lacunm 
essential to the Jaquiaeta (Duval-Jouve). 

yrom this it seems to me that we may define the true Cala- 
mites as follows ;~ 

Stems articulated, fisttilar, and septate, of which the outer pai t, 
which is comparatively thin, is formed by thiee concentric zones, 
nmnely:— 1, an exterior cortical layer, now converted into coal; 

2, a min sn^*acent zone of vaseular tissue, now invariably destroyed; 

3, a sort of inner lining epidermis, which is oarboni^. 

Oortioal envelope marired interiorly with regular flutings, inter- 
rupted and alternate at the artioolations. Inner epiderm smooth 
or, toarooly atriated. Vascular cylinder thin, smooth within os 
having be^ covered by the inner epidermis, and adorned on the 
Ann, <fc Jfoy. iT. Hist Ser. 4. TW. iv. 10 
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outside with ribs, which are iutemipted and strictly alternate at the 
articulations, having boon in contact with the cortical envelope, 
which has faithfully preserved its form. 

Outer surface of the bark more feebly fluted and articulated than 
the inner surface, of which it forms a reflection weakened in pro- 
portion to the thickness of the bark. Opposite to the articulations 
branch -scars ore prosont, but not constantly ; and there is no evident 
trooe of the insertion of leaves. 

Tn place of these there are HometimeSj but not always, some 
small tubercular swellings, which, originating in the interior, 
only a])pear distinctly on the outside when the bark is thin ; 
but as there is at the surface no scar indicated by the absence 
of the cfiidcrmis and by vascular passages, and defined and 
bounded by a precise line, such as is seen in most stems of the 
coal-measures, and also on account of their position at the 
summit of the ribs, they are only the representatives of the 
rudimentary teeth of an aborted sheath. So that the Oala- 
mites were destitute Ixith of leaves and sheaths. 

These chief features of organization which the Calamites 
possess in common with the JEyuiseta^ are associated with 
characters of subterranean vegetation likewise so capable of 
identification with those of these same existing plants, that 
they must be regarded as fonning an extinct genus of the 
family Equisetacem. 

Thus having been able to follow the removal of the 
floor of a coal-bed in which Calamites Suckotoij Brong., 
is veiy abundant in an upright position, I had the good for- 
tune to see that vertical stems of this species emit at their 
articulations thin running rhizomes, which, after becoming 
elongated to from 0*60 to 1 metre, swell suddenly and rise up 
as ascending stems — that these, again, in their turn emit fresn 
definite rhizomes, but only from the elbow which they form 
in ascending, and so on, producing a succession of stems, 
which is not without analogy to what we see in Squisstum 
varte^atum. It is even probable (but this I have not yet as- 
certained) that the vertical mother stem which gives rise to so 
many suckers, derives its own oridn from a deep-seated rhi- 
zome, If this were the case^ we should have, in these nume- 
rous groups of rhizomes spnnging one from the other, as it 
were the witness^ of an ancient marsh occupied by a species 
of Calamite, which, just like Equiaet^m UmoaumjWovli have 
spread over a great space of inundated land. However this 
may be. the mother stem, the definite rhizomes, and only the 
base 01 the ascending stems are furnished with simple or 
ramose rootlets. 

As regards the other isolated Calamites of the fossil forests 
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of Saiut-Etienne, in the caats of which wc find the same traces 
of structure, they are straight^ possess a few rootlets at the 
base, and appear to have an individual existence. But this 
individuality is perhaps more apparent than real; for their 
distribution in the fossil forests, and the agglomeration of the 
same stems in certain places, are favourable to the supposition 
that they sprang from slender indefinite rhizomes, of which 
nothing has remained for our investigation. 

Lastly, there is nothing, even to the approximation of the 
articulations at the origin of the stems and rhizomes, that is 
not imitated by the living Equiseta. 

GalamophylHtea arul Asteroqjhyllites, — Nothing is at present 
^ settled as to the nature of the stems of which the arborescent 
Astcrophy Hites are the caducous branches, although a certain 
number of stems bearing branches of Asteroidiyllites have 
already been found. The uncertainty in which we are upon 
this subject is such that these branches have been ascribed 
both to the Calamites belonging to the group of vascular 
Cryptogamia and to the CalamoJeiidra belonging to the 
Gymnoaperms, their inflorescence, described as VoUcraannia^ 
being still incapable of solving the question, because the 
organized dust discovered in the sacs l>orne by some of them 
in the axils of their bracteal leaves might equally well consist 
of spores or of pollen. However, it is most desirable now to 
ascertain the real connexion of organs which arc invariably 
dissociated, mutilated, and so profoundly altered. 

I believe I have sufficient data to prove that the greater part 
of the Asterophyllites are not branches of Calamites^ but of 
other stems, which even depart widely from them in their 
characters, and to which I give the name of CahimophyHtfes^ 

It would appear that the Asterophyllites cannot be the 
branches of the true Calamites, not only because these branches 
would be furnished witli loaves whilst tlie stems are destitute 
of them, which has nothing absolutely impossible in it, but 
because, besides not being so well grooved and articulated, 
they have their leaves attached above the lines of articulation, 
and, what is far more significant, their secondary branches 
inserted in the axil of the leafy whorls, and not below them, 
as would be the case if they had the organization of the true 
Calamites* 

Moreover all the branches which I have seen issuing from 
trtie Calamites have exactly all the essential characters of the 
latter, and have neither leaves nor any indications of having 
postHMed them. I have frequently found, mixed together, 
considerable quantities of branches of various sizes, constructed 

10 ^ 
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at their articulations exactly like certain Calamites — so much 
so that all, even to the slenderest, appear to have emitted 
whorls of branches, whilst the branches of Asterophyllites only 
gave origin to distichous ramifications, and this, moreover, 
unsymmetrically. I have even seen the apex of a Calamite 
with its articulated branch-shoots as destitute of leaves as the 
stem. 

On the other hand, I have ascertained, from several most 
instructive specimens, that the stems which are surrounded 
and surmounted by branches of Asterophyllites resemble the 
latter in all points^ have leaves or leaf-scar^ and in general 
only a vague and distant resemblance to the Calamitcs. 

From this, therefore, we may conclude that the arborescent 
Asterophyllites sprang, not from Calamitcs, but from leaf- 
bearing stems organized like themselves. 

These stems are not rare, and I have already found several 
of them, llippuritea longifiilius^ Lindl., is evidently a fine and 
complete example, and Catamites Qoepperii^ Ettingsh., is an- 
other, deprived of its leaves. They foim a group which may 
be eharacterized as follows : — 

Stems articulate, very certainly hollow and septote, of herbaceous 
nature, not always regularly striate. Leaves caducous, attached to 
a cincture of articular protuberanoes situated above the line of arti- 
culation, and not in relation to the strise or indistinot ribs sitnat^ 
below, erect or raised, linear, flat ; they appear smooth or traversed 
by few and distinct or by numerous, veiy flne, equal and parallel 
nervures. Caducous branches of Asterophyllit^ inserted all round 
and essentially above the articulations, in the axil of the leaiV wbork^ 
leaving by their fall large diaooidal soars situated completely above, 
and not opposite to the articulations. 

T do not wish to assert here that all the arborescent Astero** 
phyllites originate from similar stems, although their leaves 
are generally striated by fine, equal and parallel nervures. I 
have even good reasons for tne opposite opinion ; for I know 
of stems, analogous to Catamites variansj Stemb., which 
t>ear to have had leaves inserted at the end of the ribs ; and I 
nave seen an Asterophyllite which was to be referred to large 
stems invaginated at their articulations by leaves joined toge- 
ther at the Dai^, as in the genus Phylhihecay and to which, on 
account of this peculiarity, I give the name of Phytloiheca 
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XV * — OheervcAions on the Ancient Fauna of the Maecarene 
Islands. By M. Alphonse Milne-ISdwards*. 

Among the bones collected in the Island of Mauritius, in the 
Mare aux Sonnes, side by side with the remains of the dodo 
and of the gigantic coot, which I have already had the 
honour of mentioning to the Academy, I noticed a lower jaw 
which appeared to me to be derived from a bird entirely un- 
known at the present day, and belonging to the group of the 
Grallao, together with some parts of the foot indicating the 
former existence of a new generic type allied to Ocydromus. 
1 inclined to believe that all these liones belonged to the same 
extinct species ; but 1 hesitated about pronouncing an opinion 
upon this subj^t, when some facts of another kind lately 
ascertained at Vienna by M. von Fraucnfeld removed all my 
doubts, and enabled me to arrive at more complete results. 

In the collection of paintings upon vellum made chiefly 
in the reign of Rodolph II. by Hoefnagel, a Dutch artist, 
and which now belongs to the private library of the Emperor 
of Austria, that naturalist found two coloured drawings, repro- 
ductions of which he hastened to publish. One of these pic- 
tures represents the dodo, the otlier a very remarkable bird, 
which in its aspect somewhat resembles the Apteryx^ and 
which appears to be the species mentioned by F. Gauche, 
under the name of the Poule rouge au bee de B^caase^ as living 
in the Island of Mauritius at the beginning of the seventeenth 
century* In the memoir which accompanies these plates, M. 
von Frauenfeld has endeavoured to settle the place which this 
bird should occupy in our zoological classiheation ; but the 
' characters displayed by the figure which he had before him 
could not enable him to arrive at a complete solution of this 

S uestion, and he was obliged to confine himself to indicating 
le features of resemblance of the Poule rouge au hec ae 
Bioasse on tlie one hand to the Gallinacem, on another to the 
Rails, and in the third place to the Apteryx] finally, he 
gives it the generic name of Aphanapteryx — a designation 
which seems to indicate that it is with the last that he found 
the greatest analogy* 

I easily convinc^ myself tliat the bones of which I have 
just spoxen as having been found in the Mauritius, and the 
examination of which had been kindly intrusted to me by 
MM* Newton, all belonged to the Aphanapteryx ; and the 
anatomical peculiarities presented by these fossils enable me 

♦ Translated by W. 8. Balias, F.L.S., firom the 'Oomptes liendiw/ 
April 12, 16^, tome Ixviii pp. 866-^9. 
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to e«tabliah with strict precision the natural affinities of this 
lost type, and to assign it its true zoological position. 

The Aj>hjanaptoryx or Pcule rouge au bee Se SScasae is not 
a galUnaceouft bird, nor docs it belong to the natural group of 
which the Apergz is now the only living representative ; it 
is not a Rail properly so called, but it must take its place side 
by side with the Australian genus Ocydromm, 

The lower mandible, in its general form, resembles that of 
the curlews, ibises, and certain passerine birds, such as iVo- 
merops^ XiphorhgnchuSy FalcuUa^ and Dendrocotaptes ; but the 
osteological characters furnished by the arrangement of the 
articular surface, and by the form of what I have denominated 
the poetdenfary fissure, do not allow us to regard this bone as 
l>elonging to any passerine or gallinaceous bird, or to any of 
the genera of Grallce which I have just mention ^ ; nor do its 
characters remove it less from Apteryx ; and to find a more 
complete roscmblanco we must compare this beak with that of 
Ocydromus. 

In order to avoid making this statement too long, I must 
suppress here all descriptive details, which will bo found in 
the memoir which 1 deposit upon the bureau of the Academy, 

] sliall confine myself to adding that if, from the structure of 
tins part of the head^ we seek to explain the habits and diet 
of tlic bird to which it belongs, we shall see that the absence, 
or at least the slight development, of the foramina and little 
channels for the passage of nerves and vessels will not allow 
us to ascribe to it the habits of the ibises, curlews, godwits, or 
snipes, This pointed beak of very dense tissue somewhat 
resembles that of Porp>hyr{o and Ocydromua. and reminds us 
still more of the conformation of the mandibles in the oyster- 
catchers ; it seems to be perfectly adapted for breaking the 
shells and rosifiting envelopes of the animals on which the 
Aphanapteryx probably fed. 

It is sufficient to glance at the metatarsus to be convinced 
that it is derived from a lurd admirably constructed for walk- 
ing ; it is perfectly balanced, and, without being too massive, 
is very robust. Its characters indicate most mearly that it 
cannot be derived from a bird of prey or from a passerine or 
natatory bird. It has belonged to a walking bim, and in its 

S ineraf form as well as in several of its characters it approaches 
at of the Gallinaceaa j nevertheless it is impossible to refer 
it to that group. In fact I have ascertained that in all the 
Gallinacem, without exception, the flexor mnsole belanging to 
the hind toe is inserted upon a deeply hollowed stoface of 
the posterior fece of the heel bounaed by veiy prominent 
crests. In nearly all the birds of this group, even in thoae 
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which are destitute of spurs, there also exists a bony crest or 
stay which unites tlie postero-intcrior margin of the bone with 
the heel. These characters are entirely wanting in the fossil 
found in the Mare aux Songes. If we compare this meta- 
tarsus with that of the waders, wo find that its relative pro- 
portions, as well as its anatomical peculiarities, separate it 
from that of the Ciconidse, Gruid®, Ardeid®, Totanid®, and 
Bustards; but wc find in it ^eat analogies with the foot-bone 
of certain representatives of the family Rallid®, although it 
differs much from tlie typical form in this group. But it is to 
be remarked that in proportion as <he>se birds are constructed 
for walking, their metatarsus acquires more and more the dis- 
tinctive characters of that of Aphanaptenjx : thus in passing 
successively from the Coots to tlie Rails, to Tnhonyx and to 
Ocydromus^ we insensibly arrive at the form whicli is pre- 
sented by our fossil, and which, at the first glance, would ap- 
pear to be quite special. 

In the same deposit with this lower mandible and tarso- 
metatarsal several tibi® have been discovered, which seem to 
be referable to the same bird ; for the study of the peculiari- 
ties which they present leads to the same result as the exami- 
nation that I have just made of the ostcological characters of 
the foot-bone. 


All these anatomical facts prove, it seems to me, that Aplum-^ 
apteryx forms a peculiar generic division side by side with 
veydromus. It must be regarded as one of those transition 
forms which are so remarkable in the animal kingdom ; it is 
a rail, the organization of which has adapted itself to an 
essenuoUy terrestrial existence. 

We see, from the figure the knowledge of which we owe to 
M. von Frauenfeld, that the feathers of this bird were too 
light and possessed too little resistance to have been capable 
of serving it for flight, and moreover the wings were rudimen- 
tary ; the feet, on the contrary, presented considerable strength, 
but they are not veiy long^ and the toes ore less clongatca 
than is usual in this family. This would lead us to think 
that this species had less aquatic habits than most of the 
Rallid® ; nevertheless the [hind] toe is very long, as in birds 
which frequent^ muddy places where the soil h^as but little 
consistency, whilst among the true runners it disappears more 
or less completely, in order to diminish the weight at the ex- 
tremity ot the arm of the lever formed by the foot. 

The recent destruction of the Aphanapteryx can only be 
tacrilbed to man or to the animals which he brought in his 
frain and it is interesting to remark that this species, which 
inhabited the Mascarene Islands at a period so nearly ap- 
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]>roachmg otir own days, is a new example fitted to demonfftrate, 
on tlie one hand, the existence of close relationships between 
the fauna of those isolated lands and the zoological population 
of the Australasian region, and, on the other, the complete 
separation of this fauna from that of the great African conti- 
nent. 
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JuTie 18, 1868. — Lieut.-General Sabine, ProBident, In the Chair. 

“ Note on the BloodvesBebsystem of the Retina of the Hedgehog.*^ 
By J. W. Hulks, F.R.S., Asaistant-Surgeon to the Middlesex Efos- 
pital and the Royal London Ophthalmic Hospital. 

The distribution of the retinal blood-vessels in this common Britbh 
Insectivore is so remarkable that 1 deem it worthy of a separate 
notice : only capillanea enter the retina. 

The vasa centralia pierce the optic nerve in the sclerotic canal, 
and, passing forwards through the lamina cribrosa, divide, at the 
bottom of a relatively lar^ and deep pit in the centre of the intra- 
ocular disk of the nerve, into a variaole number of primarr branches, 
iVom three to six. These primary divisions quickly subdivide, fur- 
nishing many large arteries and veins, which, radiating on all sides 
from the nerve-entrance towards the ora retina), appear to the ob- 
server’s unaided ^e as strongly projecting ridges upon the inner 
surface of the retina. When vertical sections parallel to and across 
the direction of these ridges are examined with a quarter-inch ob- 
jective, we immediately perceive that the arteries and veins lie, 
throughout their entire course, upon the inner surface of the mem- 
brana limitans interna retinas, oetween this and the membnma 
hyaloidea of the vitreous humour, and that only capillaries pene* 
trate the retina itself. 

In sections of the retina across the larger vessels the membrima 
limitans may be seen as a clean distinctly unbroken line passing over 
the divided vessels, with which it does not appear to have any direct 
structural connexion* The relation of the hyaloidea to the lai|;e 
vessels seems to be more intimate ; bnt its exact nature can be lese 
certainly demonstrated, owing to the extreme tenuity of mem** 
brane. lii my best sections I saw the hyaloidea also crossing the 
large vessels, as does the limitans ; but excessively delicate extensions 
of the hyaloidea appeared to me to lose themselves upon the vess^. 

The capillaries, shortly after then origm, bend outwards away 
from the lar^ vessels, an^ pierciug the retina vertically to its strati** 
fioation in a section more or less r^ial fironi the centre of the globes 
and branching dichotomously m the granular and inner granule- 
layers, they mrm loops, the outermost of which reach the inter- 
granule layer. As they enter the retina, the membrana limitans 
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interna is prolonged upon Ihe capillaries in the form of a sheath^ 
which is wide and fuunel-Uke at first, but soon embraces the ves- 
sels so closely as to become indistinguishable from their proper 
wall ; so that, notwithstanding the existence of a sheath, there is no 
perivascular space about the retinal capillaries, such as His has de- 
scribed in the brain or spinal cord, and has stated to occur in the 
retina and elsewhere. 

In all other mammals, except the hedgehog, as far as my present 
knowledge extends, the arteries, veins, and capillaries lie in the re- 
tina. In fish, amphibia, reptiles, and birds, however, as H. Muller 
and others (myself as regards amphibia and reptiles) have shown, 
the retina is absolutely nonvascular, the absence of proper retinal 
blood-vessels being compensated for in fish, amphibia, and some 
reptiles by the vascular net which in these animals channels the 
hyaloidea, and by the highly vascular pecten present in other reptiles 
and in birds. Tnus it is possible to divide vertebrates into two classes, 
according as their retina is vascular or non-vascular ; and these 
classes would be connected by the hedgehog, the larger branches of 
whose vasa centralia, lying upon the membrana limitans in intimate 
relation with the hyaloidea, represent the ec^uivalent vessels of the 
hyaloid system, which forms so exquisite a microscopic object in the 
frog; whilst the capillary vessels channelling the retinal tissues 
occupy the same position which they do in most mammalia. 


MI8(JELL.iNEOUS. 

On the Orujin of the Name ** Penguin.** 

To the Editors of the Annals and Magazine of Natural History. 

G£im.£uXN, — More than ten years it occurred to me that the 
name Penguin” or ** Pengwin,’’ applied to certain sea-fowl which 
are unable to fly, was a corruption of “ pon-wing ” or " pin- wing,” 
meaning a bird that had apparently undergone the operation of 
pinioning or << pin-winging,” as it is, in at least one part of England, 
commonly cali^. Latdy Mr. Henry Reeks, who has been suooess- 
fhlly pursuing the investigation of natural history in Newfoundland, 
has kindly ii^brmed me toat in that country the name Penguin” 
used there to signify the Alta impennis of Lmnseus, is invariably 
pronoxKkioed ** Pen- wing and this fact seems to confirm the suppo- 
sition I had formerly entmiained. I shall be greatly obliged to you 
by allowing me to mention in your pages this si^gestion, which, so 
far as I am aware, has not l^n before published, especially as 
neither of the only two derivations of the name which I have seen 
assig^— -the first from the Latin pinguedoifntaeasi), the second from 
the w «l«h pen gwyn (white head)^ppear8 to me at aU probable. 

I am, Gentlemon, 

Your obedient Servant, 

Bloxwoeth, July 22, 1860. Altew) Nawioir. 
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On the Structure of the Flower of the Oramineae, the Funeiiom of the 

Or^ns of which it is composed, and the Phenomena which aecom^ 

pany the act of Fecundation. By M. Bidard. 

The flower of the GniminofiD is formed of a two^valved perigoniufn 
(glumella). The outer valve, which in always the larger, is in the 
form of a keel ; its texture is coarse and parchment-like j and it 
embraces the inner valve with its margins all round. The inner 
valve is almost flat externally ; ita tissue is slight and transparent ; 
at its margins it is folded inwards so as to form two screens, closed 
above and separated below. On its sides the inner valve is furnished 
with very numerous hairs. 

The arrangement of these two valves is such that they form by 
thoii’ juxtaposition a completely closed chamber, the closure of which 
is rendered still more perfect by the hairs of the inner valve. Under 
such circumstances no foreign body can ponotrate into the interior. 
In this chamber ore enclosed the ovary and the organs of fecunda- 
tion. 

The stamens are three in number, and they occupy two-thirds of 
the spaco formed by the union of the two valves. Two of the sta- 
mens are placed one on each side of the ovary, and the third is op- 
j)08ito to it. The filaments do not exceed the ovary in length ; at 
the base of the filaments, in front of the ovary, two glands (glumol- 
lulm of botanists), varying in form aooording to the genus, occur in 
all the Oraraine®. 

Tlio ovary k surmounted by two stigmata, each of which is formed 
by a prinoiiml canal, upon which small oani^ are inserted laterally, 
having narrow tubes open at their extremity. 

Phenomena of Fecundation. — ^The phenomena of fecundation occur 
when the organs of the flower have attained their full development* 
In the Gramine® fecundation is instantaneous. It is manifested as 
follows ; — 

The anthers open laterally, become animated by a movement of 
torsion, and lot fall a shower of pollen upon the stigma, which is 
spread out liko a fan ; at this moment the ^laments become rapidly 
elongated ; and by means of this elongation and of their movement 
of torsion the stamens separate the valves, force a passage, and 
hang down outside the flower. They are tW almost empty. At 
this period the agriculturist says, Ihe corn is in flowcoP but this 
is an error : the fecundation is completed. 

The filaments of the stamens are not arranged in a spirid form, 
nor are they folded upon themselves. To effeot thmr elongation 
they require perfectly prepared material ; and this they find in the 
two glands pl^d at the base of the ovary : these contain a thick 
juice, which may be extracted by prioking them with a needle. The 
glan^ serve so weU for the alimentation of the filaments, that they 
are emptied when the elongation takes place. 

The pollen of the Graminen posses^ no trace of a poBinic tube, 
nor could I in any case observe an ejection of fovilla. When the 
poUon falls upon the stigma, it attaches itself to the narrow tubes 
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wWoh perforate the latter. These tubes, which are open at the 
extremity, play the part of suckers, which pump in the fovilla and 
transmit it through the canals to the ovary. After feouUdation, the 
perforated pollen becomes dried up, whilst the stigma becomes folded 
upon itself and withers. 

Consequently in the Graminero two principal phenomena occur, 
which are witnessed only in this family : — 

1. The elongation and expulsion of the filamonts of the stamens. 

2. Fecundation by the perforation of the pollen. 

These do not occur without reason. 

llie seed, the result of fecundation, must occupy when perfectly 
developed, the whole chamber formed by the union of the two 
valves. Now the stamens occupy two- thirds of this space, and by 
their volume they would obstruct the growth of the se(‘d: they 
must bo expelled ; and hence the elongation of the filaments, and 
the existence and the utility of tlie alimentary glands. 

As the fecundation is instantaneous, it is necessary that tho fovilla 
should instantaneously penetrate to the ovary thi'ough the stigma, 
tho existence of which only lasts during the moment of fecundation ; 
hence the structure of tho stigma, and the phenomenon of the per- 
foration of the pollen. 

All the facts that I have just indicated may be very easily ob- 
served in our cereals and the grasses of our meadows. To see tho 
details of the fecundation, it is only necessary to split tho outer 
valve longitudinally ; by separating the two parts of this valve, wo 
expose the organs of fecundation enclosed in the two curtains of the 
inner valve, and the wamth of the breath or a ray of the sun is 
sufficient to induce the phenomenon of fecundation. 

The natural hybridization of the Gramineso is impossiblo, f^om 
tho exact closure of the space or chamber containing tbo organa of 
fecundation . — CompUs Eeiiduif Juno 21, 1869, tome Ixviii. p. 1486. 


On a Tree-Frog in New Granada which secretes a Pbison employed 
by the Indians to poison their Arrows, By J. Escobar. 

This tree-frog appears to belong to the species called PhyUohaUs 
melanorhinus* It is known in the country by the names of Itanilla 
rega or rojiga. During life it is of a rod tint shaded with Naples 
yellow, and consequently rather yellowish red, like certain oranges, 
the colour of which approaches that of the citron. The yellow pre- 
dominates when the animal has been some time in alcohol. Thoro 
01*0 two varieties — one in which the belly is black, and another in 
which it is of the same colour as the upper parts. 

The poison is ftumished by the dorsd region. It does not appear 
to possess iti properties oom|uetely unless it is collected at the moment 
the anim^, still living) secretes it. To cause its secretion, 
thi^ introduce into Ihe moxxtii of the frog a small wooden spatula, 
ono, toMng great precautions in order not to produce injuries which 
would Qkuse death too rapidly) push it in so as to cause groat suf- 
fering) under the influence of which the whole upper surfece of the 
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body becomes covered with a white, milky, and viscoua liquid. 
This is the poison, with which the tips of the arrows are imbu^ as 
quickly as possible. Sometimes they obtain a greater quantity of 
^is substance, if the animal has not succumbed under the first 
operation, by introducing a bodkin into one of the abdominal limbs, 
which induces a secretion of the same kind upon its surface. At 
other times, again, the same result is attained by exposing the frog 
to the moderate heat and the smoke of a clear fire*. 

This poison can cause the death of largo animals, such as the 
jaguar. It is likewise fatal to man. 

Experiments tried upon animals seem to prove, like those made 
with curare, that the toxical action affects the organs of move- 
ment, and not those of sensibility. The drowsiness and sleep which 
precede the death of animals poisoned by the venom of toads wore 
not observed . — Comptes Rendm^ Juno 21, 18(59, tonji© Ixviii, p. 1488, 

An Herrna/phrodite Nemertean from the Mediterraman. 

By A. F. Marion. 

Prof. W. Keferstein lately described (Archiv fiir Naturgeschichte, 
1868), under the name of Borlaeia Jiermaphroditica, a curious monoe- 
cious species, of which ho only observed a single individual, at St. 
Molo in August 1867. This unexpected discovery has hitherto re- 
mained an isolated fact. 

In March of the present year I 4iBOovered, on the coast of Mar- 
seilles, a new hermaphrodite Nemertean, which I have since ob- 
tained several times, always in full gestation. This species belongs 
to the genus Borlasia ; but it is distinct from the B» hermaphroditic 
of Bt. Malo, as is admitted by M. Keferstein himself, to whom I am 
happy to be able to dedicate it. Borla^a KefereUinii lives at great 
depths, among the incrusted Algm which usually shelter numerous 
Annelida of both the errant and sedentary forms. 

Its body, which is very proteifonn, attains a length of 16 milli- 
metres when the animal is fully extended. It is covered with 
vibratUe cilia, which arc more numerous and longer in round 
the aperture of the proboscis, and behind round the anal orifice. 
The head bears two pairs of eyes, fhrnished with a crystalline and a 
mass of black pigment. The proboscis is placed above the digestive 
tube, and seems sometimes to extend even to the lower extremity of 
the body. The anterior region of this oigan is covered with tufts, 
which become interrupted and disappear a little below the stylus. 

The malo and female ovules are developed between the hepatic 
layer of the digestive tube and the walls of the body, in the usual 
manner. The female ovules, when completely dev6lo|>ed, measure 
0*317 millim., and consist of a vitelline membxwe, a vitellus (which 

* This last process has been indicated by M. Boulin as being em^oyed 
by the Indians who wish to obtain from the Batrachians of the Uhoco 
the venom with which they poison their arrows (Bevue des l)eux Mondes, 
1835 , s4r. 4 tome iv. p. 187 ). 
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is fomed in the interior of the ovule), and a gominal vesicle of 
0*09 millim. in diameter. The male o^es, the size of which is a 
little lees than that of the female ova, are fall of long ^laments, 
which move briskly when isolated. These two sexud elements 
exist throughout nearly the whole length of tho body, from the 
commencement of the digestive tube to near its extremity. — Comptes 
Rendu$f July 6, 1869, tome Ixix. p. 67. 

Note on (he Cnistacea which Jive parasitical! y in Ascidia in (he 
Mediterranean, By R. Bttohholz. 

The Crustacea living as parasites in the Ascidia have been very 
carefully studied on tho shores of Sweden by M. ThorcU, and on the 
French oceanic shore by M. Hesse. In the Mediterranean these 
parasites hod not hitherto been noticed except cursorily. M. Buch- 
nolz has just carefully investigated ten species at Naples, Except a 
Lichonwlyics, the whole belong to tho family Notodelphyidce, of 
which M. Thorell has described ten northern species. The genera of 
this family established by the Swedish naturalist {NotodeJphys, Do^ 
ropygusy BotachuSy and Ascidicola) appear all to belong to the fauna 
of l^plos, which includes in addition tho genera Notopterophorus, 
Ounentophorus, and Ooniodelphys, The last two are as yet exclu- 
sively Mediterranean. 

The most remarkable peculiarity of the Notodolphyidec consists in 
the exceptional form of tho thorax in the females, which gives these 
Crustacea a very peculiar appearance. This region is modified by 
the extraordinary development of an incubatory cavity, which re- 
ceives tho eggs descending from the ovaries and preserves them 
until the complete development of the embryo. This cavity is pro- 
duced by a transformation of the last thoracic segments (in general 
tho last two) into a part projecting on the dorsal side— a part to 
which M. ThoreU gives tho name of the matrical region. 

The movements of these little Crustacea have by no means the 
vivacity of those of the normal Copopoda. The action of their nata- 
tory feet is very slow, at least in the adults, and produces a simple 
creeping along the walls of the respiratory cavity of the AsciAa, 
rather ^an a true natation. 

It is not easy to detect the mode of communication of the ovaries 
with the incubatory cavity. M. Buohholz, however, believes he has 
aseextsined that in the genus Qonioddphys the ovaries open directly 
Into this cavity ; and he thinks, in opposition to M. Thorell, that 
thk is the case also in the other genera. He is not much disposed 
^ bc^ve that the e^igs quit the ovary and pass by the somin^ re- 
o^ptoole before entermg the incubatory cavity, as M. Thorell supposes 
^ the ease in NoiodeJ^ys, The external sexual aperture by 
wliidi the eggs auit the incubatory cavity is placed upon a little 
iMqffilla, between me last thoracic se^ent and the dorsd surface of 
the aMbmen, as has already been indicated by M. Thorell. This 
observer likewise describes a second sexual aperture on the ventral 
snrfooe. The seminal receptacles are desoribeil by him as connected 
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by a narrow canal with this second aperture, close to which he has 
found spermatophores attached in a Dorop^jgus, M. Buchholz hae 
seen nothing of tho kind ; but the important observation of M. Tho- 
rell appears to have been unknown to him at the time of his own 
investigations. He saw the eggs quit the uterus by the dorsal aper- 
ture, and did not think of seeking any other sexual pore. 

M, Buchholz figures and describes the larvee of tho Notodelphyidm. 
These are Nauplius-forms very similar to those of the other Cope- 
poda. This, however, was already well known from the researches 
of Mr. Allman and M. Thorell . — SiehoM ^ Kolliher's ZeiUchrift, xix. 
pp, 99-162 ; BihLUmv, xxxv. July 15, 1869, Bull» Sci, pp. 246-248i 

Chi the Caecilio). By M. F. Leydio. 

The little group of the Cincilur presents so manv remarkable 

r uliarities from a zoological point of view, that the memoir of 
lieydi|f, although essentially histological, deserves the attention 
of zoologists. Tho investigations of that naturalist relate to two 
species, viz. Ccecilm lurnhricoidea^ Baud., and C. (Bijphonops) anwtt- 
hta, l^an. 

1^0 structure of the skin of theCfficilieo, leaving out of considera- 
tion tho scales which exist in some species, agrees with that of the 
Batrachia in general. The nature of tho epidermis was, indeed, 
long misunderstood. Following Mikan, several authors regarded it 
only as a mucosity secreted by the cutaneous pores or even by the 
auus. This error recurs even in the fine memoir of Johannes MiUler 
upon the anatomy of the Amphibia, llathke was the first to recog- 
nize in this supposed mucosity a true epidermis. M. Leydig now 
actually finds tl^ epidermis covered by a distinct homogeneous 
cuticle. This epidermic layer is refieoted into the numerous excre- 
tory canals of the cutaneous glands. 

llie scales, first discovered by Schneider, have given rise to nume- 
rous discussions among naturalists, more especially because these 
organs are deficient in all other Batrachia. The difierence of opi- 
nion arises from the fact that one species, C. annulata, according to 
the decisive observations of Bisch<^, Kathko, and Leydig, is in reiSity 
completely destitute of scales. The histological examination of 0. 
Jumbricoidea has shown M. Leydig that the deeper layer of the scale 
is formed by a solid stratified connective tissue with stelinte 
cells. Its upper surface is adorned with shining corpuades, arranged 
in rather irregular concmitric series. M. Mayer calls them globnias, 
M. Mandl cells. They arc in reality calcareous ooncretinns. 
sldn of the CoBciMm presents a laminated structure, already notioed 
by several authors. This structure is due to numerous cutaneous 
folds, in the ttuokness of which the g^ds $re lodged. The scales 
are placed between these laminsa^ l^y are, however, not free, but 
atta^ed to the corium by a delicate connective tissue. 

The eyee of the OemUm deserve partioular attention, on account 
of their rudimentary state. 0<mlm annuHaia, although Uvmg at a 
depth of Boveral fe^ in the mud at the maizes, haa nevertheless 
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very small ocular bulbs. These bulbs correspond to a transparent 
spot in the skin, and present all the essential parts of a normal eye. 
The spherical crystalline alone preserves an embryonic character. 
In fact it is formed, not, properly speaking, of fibres, but of cells, 
some of them rounded, others elongated into tubes. The muscles 
of the eye, to the number of four, are attached to the sclerotic. 
Harder’s glapd is comparatively very large. 

If zoologists are right in assigning to Cmilia annulMa the cha- 
racter “ oculi minuti,” they go too far, on tho othor hand, when they 
say of V, himbrieoidea “ oculi nulli they ought to content thom- 
solves with saying “ oculi miiiutissimi.” The eyes are, in fact, 
always present, although extremely reduced. M. Leydig could dis- 
tinguish in thorn a sclerotic and a choroid, but no crystailino. 
Harder’s glatid is comparatively enormous, no doubt because it has 
not undergone reduction like the bulb of the oyo. The same is pro- 
bably the case in Typhlops, In these serpents with rudimentary 
eyes, indeed, M. Duvomoy indicates a lachrymal gland six times as 
lafge as the bulb, 

M, Leydig has paid particular attention to the singular organ 
mentioned by authors, sometimes under the name of false nostril, 
sometimes under that of lachrymal fossa. By this is meant a cuta- 
neous pore leading into a canal which is directed obliquely towards 
the eye. Johannes MiiUor dotootod in the interior of this canal, in 
various species, a tentacle or papilla of a tongue-liko form. M. 
TiOydig confirms the existence of this organ, and finds moreover that 
in Ci^mUa annvXaia two tubes, closely adhering to each other, start 
from the wall of the cavity. These might be taken, at the first 
glance, for vessels ; but this is not their nature. Their wall does 
not contain any muscular fibres, but is formed of a single histo- 
logical element — namely, very fine fibjres of oonnootivo nature. 
These tubes reunite at the opposite extremity, forming a loop. An 
analogous organ exists in Cascilia Iwnbriooidea. The ilinctions of 
this apparatus are in complete obscurity. One might be inclined to 
regard them as the organs of a special sense, comparable with the 
mucus-canals ” of fishes. Nevertheless the essential character of 
a sensorial organ, the existence of a peripheral nervous apparatus, 
app ea rs to bo wanting in it 

we know at present of the structure, both internal and ex- 
ternal, of the OmUke tends to separate them from the scaly reptiles, 
and to approximate IJiem to the Amphibia. We must, however, 
admit with U. Leydig that their organization presents an odd mix- 
ture of bhoraotere, of which one reminds us of fishes, another of 
the amphibia^ and a third of the reptiles. M. Leydig thinks that 
Ihis little order, now so restricted, is only the residue of a group of 
dxnphibta formerly developed in abundance, which detached itself 
&0m the fishes with the aanphibia of the Carboniferous epoch 
(fce*V The affinity of the Cceeilim to the fishes is 
wplayed, as is well known, in the structure of the bodies of their 
and in Uie nature of their scales and their arrangement in 
otttaneotts sacs. The kidneys of these animals have also been com- 
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pared 'with those of finhos ; but M. Ley dig does not accept this assi- 
milation. The kidneys, according to him, have the same structure 
in the Ccmlice as in the other Amphibia, and even remind him of 
the organization of the kidneys of serpents. Moreover the affinity 
with the Ophidia does not depend solely upon the general form of 
the body, but also upon the dentition and upon the atrophy of one of 
the lungs. 

The predominant affinities of the however, are incontes- 

tably with the Amphibia : in support of this we may cite the richly 
glandular skin, the structure of the hyoid bone, the double occipital 
condyle on the cranium, the rudimentary ribs, and the presence of 
branchiae in the young. We may also moittion the existence of 
lachrymal glands, which are entirely wanting in fishes. As to the 

false nost^,” we may regard it either as a homologue of the 
cephalic fossa of the Ophidia or os a special organ . — SieboJd ^ Kol- 
liker^s Zeitaehrift, xviii. pp. 576-596 ; BihL Univ, xxxv. July 15, 
1869, BuM. Sci. pp. 243-246. 


On ike Spire of Voluta Thatcheri. By Prof. Fbxdebiox M^Coy. 

Since the description and figure of Volut/i Tkatckeri (M*Coy) 
wore published in the < Annals ’ for January 1868, 1 have got some 
fine specimens from Wreck Beef, North-east Austndia, showing the 
spire to be rather slender, obtusely pointed, and composed of whorls, 
the two lower of which have nine or ton conical spines in a whorl, 
and those nearer the apex have a corresponding ni;W>er of longitu- 
dinal ridges. The transverse rows of blotches are more red than in 
the first dead specimen, and the space between them netted with a 
paler orange pattern defining irreg^r trigonal white blotohos. 

I may also mention that I have likewise obtained specimens of 
Voluta canaUmlata^ described in the last Number of the * Annals * 
(p. 34), from the same locality (Wreck Reef), with the colour more 
perfect and showing the linoations, 

Melbourne, May 21, 1869. 

On two nm Sj^ea of QjTodus. By Shr PniLtr bb Ha.xj»as Gbby 
EaBKTON, Bart., M.P., F.R.S., V.P.G.S. 

The author remarked upon the characters of the genus Oprodm^ 
of which he described two new species, namely, G, OawerU from 
a deposit of OoUric age on the east coast of Sutherland, having the 
scales covered with a somewhat reticulated raised nattem, inter- 
spersed with granules ; and G. ooeecderma^ from the JEunmeridge Cloy 
cdf Kimmerid^, having the scales adorned with a multitude ^ sym-. 
metrical granules, which show no tendency to coalesce. The author 
also desorihed a voffier of Spheerodm giga$y bearing teeth of the form 
usual in that genus, and remarked that thb specimen established the^ 
validity of the genus Spharodua, — Proc, Oeot 8oc* Jtme 28, 1869. 
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XVT . — Notes on the Fertilization of Orchids, 

By Charles Darwin, M*A., F.k.8., &c. 

To the Editors of the Annals and Magazine, of Natural History, 
Gentlemen, 

Having drawn up some notes for a French translation of 
my work ^ On the various contrivances by which British and 
Foreign Orchids are Fertilized by Insects ’ (1862), it has ap- 
peared to me that these notes would be worth publishing in 
English. I have thus been able to bring up the literature of 
the subject to the present day, by giving references to, together 
with very brief abstracts of, all the papers published since my 
work appeared. These papers contain, on the one hand, cor- 
rections of some serious errors into which I had fallen, and, 
on the other hand, confirmations of many of my statements. 
I have also been able to add, from my own observations and 
those of others, a few new facts of interest, A heading is 
^iven to each note^ which will show the nature of the correc- 
tion or addition, without any reference to my book ; but I have 
added in a parenthesis the page to which the note ought to be 
appended. 

Gentlemen, 

Down, Beckenham, Kent. Your obedient Servant, 

July 28, 1869. CHARLES DaRWIN. 

Orchis or A^mmi^tis ^amidalis (p. 20). — The late Prof. 
Treviranus has conimnea (Botanische Zeitung, 1863, p. 241) 
my observations on this remarkable species ; but he differs from 
me in one or two minor points. 

On l4e hiiids of Insects which habitually visit and fertilize 
some of the common British species of Orchis (p. 35). — 1 believe 
Afm.dk May. N Hist, Scr.4. ro/.iv. 11 
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that it may l>e safely predicated that orchids with very long 
nectaries, such as the Anacamptis^ Oymnadenia^ and Platan^- 
thera^ are habitually fertiliisecl by Lepidoptcra, whilst those 
with only moderately long nectaries arc fertilized by bees and 
Diptera — in short, tnat the length of the nectary is correlated 
with that of the proboscis of the insect which visits 4he plant. 
1 have now seen Orchis morio fertilized by various kinds of 
bees, namely: — by the hive-bee to some of 

wlihdi from ten to sixteen pollen-masses were attached ; by 
Bomhus mvscoruniy with several pollen-masses attached to the 
bare surface close above the mandibles ; by Fnccra longi- 
cornisj with eleven pollen-masses attached to its head; and 
by O^mia rufa. Inese bees, and the other Hymenoptera 
mentioned throughout these notes, have been named for me by 
our highest authority, Mr. Frederick Smith, of the British 
Museum. The Diptera have been nam(id by Mr. F. Walker, 
of the same establishment. Jn Northern Germany, Dr. H. 
Muller of Lippstadt found pollen-masses of Orchis morio at- 
tached to Bomhm silvarunij lajndariaSj confusus. and pra^ 
torum. Tlic* same excellent observer found the pollen-masses 
of Orchis hfifolia attaclied to a Bomhus ; but this orchis is 
also fr(»quented by Diptera. A friend watched for me Orchis 
mascufuy and saw several flowers visited by a BombuSy 
apparently B. muscorum ; but it is surprising how seldom 
any insect can be seen visiting this common species. With 
respect to Orchis macuhitciy my son, Mr. George Darwin, has 
clearly made out the manner of its fertilization. He saw many 
specimens of a fly {Fmpis livida) insei-ting their proboscides into 
the nectary; and subsecpiently 1 saw tlie stime occurrence. 
He brought home six specimens of this Em pis ^ with pollinia 
attached to their spherical ty^^es, on a level with the bases of 
the antennae. The pollinia had undergone the movement of 
depression, and stood a little above and parallel to the pro- 
ix^scis : hence they were in a position excellently adapted to 
strike the stigma. Six }K)llinia were thus attachca to one spe- 
cimen, and three to another. My son also saw another and 
smaller species {Empis pennipea) inserting its proboscis into 
the nectary ; but this species dia not act so well oy so regu- 
larly as the other in fertilizing the flowers. One specimen of 
this latter Empis had five pmlinia, and a second had three 
pollinia, attached to the dorsal surface of the convex thorax. 

On nectar being secreted and contained between the outer 
and inner membranes of the nectary in several sj)ecie8 o/’Orchis 
(p. 51). — I have repeated my observations on the nectaries of 
some of our common species, and especially on tliose of Orchis 
tnorioj at the time when carious bees ivere continually visiting 



Mr, C, Darwin on the Fertilization of Orchidi, 148 

the flowers ; but I could never see the minutest drop of nectar 
within the nectary. Each bee remained a considerable time 
A^ith its proboscis in constant movement whilst inserted into 
the nectary. 1 observed the same fact with Einpis in the case 
of Orchis maculata ; and in this orchis I could occasionally 
detect minute brown specks, where punctures had been made. 
Hence the view suggested by me that insects puncture the 
inner lining of the nectary and suck the fluid contained be- 
tween the two coats may be safely accepted. 1 have said in 
my work that this hypothesis was a l>old one, as no instance 
was known of Lepidoptera ])euetrating with their delicate pro- 
boscides any membrane; but I now hear from Mr. R. Trimon 
that at the Uape of Good Hope moths and butterflies do much 
iniurv to peaches and plums by penetrating the skin, in parts 
which have not been in tlic least broken. 

Since the appearance of my w&rkj the following observations 
haveheenpublishedon other species o/’Orchisanc? on certain allied 
forms 53). — Mr. J. Traherne Moggridge has given (Joum. 
Linn, Soc. vol. viii. Botany, 1865, p. 256) a veiy interesting 
account of the structure and manner of fertilization of Orchis 
or Aceras longibracteata. Both pollinia, as in Anaoamptis 
pyramidalis. are attached to the same viscid disk ; but, differ- 
ently from those in that species, after being removed from the 
anther-cases, they first converge and then undergo the move- 
ment of depression. But the most interesting peculiarity in 
this species is that insects suck nectar out of minute open cells 
in the honeycombed surface of the labellum. Mr. Moggridge 
saw this plant fertilized by a large bee, the Xyheopa vimacea. 
He adds some observations on Orchis hircina^ and describes 
the structure and manner of fertilization of Serapias emdigera 
by another bee, viz. the Ceratina alhilabris. In this Serapias 
both pollinia are attached to the same viscid disk ; when first 
with(tawn, they arc bent backwards, but soon afterwards 
move forwards and downwards in the usual manner. As the 
stigmatic cavity is narrow, the pollinia arc guided into it by 
two guiding plates. 

Mr, Moggridge sent me from Northern Italy living plants 
of Orchis or Neotinea intactaj together with excellent drawings 
and a full account of the structure of die flower. He informed 
me that this species is remarkable for producing seed with- 
oiit the aid of insects : and I ascertained that when insects 
WW 5 carefully excluded, almost all the flowers produced cap- 
Their fertilisation follows from the pollen bein^ ex- 
taamelv incoherent, and spontaneously falling on the stigma. 
Neveribeless a short nectary is present, the pollinia jiosscss 



144 Mr. C. Darwin on the Fertilization of Orchids. 

small viscid disks, and all the parts are so an*anged that, if 
insects were to visit the flowers, the pollen-masses would pro- 
bably be removed and then carried to another flower, but not 
so effectually as with most other orchids. Wc shall hereafter 
find a few other cases of orchids which have structural pecu- 
liarities adapted both for self-fertilization and for crossing. 1 
may here also refer to a paper by Mr. R. Trimen (Journ.Linn. 
Soc. vol. vii. Botany, 1863, p. 144) on the beautiful Disa 
grandiftora of the Cape of Good Hope. This orchid presents 
several remarkable characteristics, one of these being that the 
pollinia do not spontaneously undergo any movement of de- 
pression, the weight of the pollen-masses sufficing to bend the 
caudicle into the jnoper curvature for the act of fertilization. 
Another peculiarity is that the posterior sepal secretes nectar, 
and is developed into a spur-like nectary. Mr. Trimen in- 
forms ine that he has soon a DipteroiLs insect, allied to Row- 
bglius, frequenting the flowers. I may add that Mr. Trimen 
has sent me descriptions and specimens of various other South- 
African orchids, which confirm the general conclusions at 
which T have arrived in my work. 

On (he movement of the pollinia ^Ophrys muscifera (p. 56). 
— Mr. T. H. Farrcr, who has lately been attending to the fer- 
tilization of various plants, has convinced mo tnat I have 
erred, and tliat the pollinia of this Ophrys do undergo a move- 
ment of depression. Hence my remarks on the correlation of 
the various parts of the flower are to a certain extent invali- 
dated; but there can be no doubt that the naturally bent 
caudicle plays an important part in placing the pollen-mass 
in a proper position for striking the stigma. I have continued 
occasionally to watcli the flowers of this specie^ but have 
never succeeded in seeing insects visit them ; but I have been 
led to suspect that they puncture or gnaw the small lustrous 
prominences beneath the viscid disks, which, I may add, are 
likewise present in several allied species. 1 have obseired 
very minute punctures on these prominences, but I could not 
decide whether these had been made by insects or whether 
superficial cells had spontaneously burst. 

Ophrys aranifera (p. 63), — F. Delpino states (Fecondazione 
nellePiante &c., Firenze, 1867, p. 19) that he has examined m 
Italy thousands of specimens of this Ophrys^ and that it sel- 
dom produces capsules. It does not secrete any nectar. Al- 
though he never saw an insect on the flowers (excepting once 
a green locust), nevertheless they are fertilized by insects ; for 
he found pollen on the sti^as of some flowers, which had their 
own pollinia still within the anther-cases. The pollinia never 
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epontaneounly fall out. He appears to think that I infer that 
this Ophrys fertilizes atself, winch is an error. 

Ophrys apifera (p. 71). — Prof. Troviranus at first doubted 
(Botanische 2jeitung, 1862, p. 1 1) the accuracy of my account of 
this Ophrys^ and of the differences between it and 0. arach- 
nites] but he has subsequently (Bot. Zeit. 1863, p. 241) fully 
confirmed all that 1 have stated. 

Ophrys arachnites (p. 72). — I have now examined several ad- 
ditional living specimens of this Ojohrys, and can confirm my 
statement that tiie pollinia do not tall out of the anther-cases, 
even when the sj)iKes are strongly sliakcn ; nor do they fall 
out when the spikes are kept standing in water for a week. 
Mr. J. Moggridge has made (Journ. Linn. Soc., Bot. vol. viii. 
1865, p. 258) a remarkable observation on 0, scolnjnxx^ which 
is closely allied to 0. at^arhiiteSj — namely, that at Mentone it 
never exhibits any tendency to self-fertilization, whilst at 
Cannes all the flowers fertilize themselves, owing to a slight 
modification in the curvature of the anther, which causes the 

S ollinia to fall out. This botanist has given, in his ^ Flora of 
lentone,’ a full description, with excellent figures, of 0. scolo- 
pax^ arcuihnitesy aranifera^ and apifera : and he believes, from 
the number of intermediate forms, tnat they must all be 
ranked as varieties of a single sjTocies, and that their differ- 
ences are intimately connected with their period of flowering. 
It does not a])pear that those forms in England, judging from 
their distribution, arc liable to pass into each other, within any 
moderate or observable period of time. 

On the fertilization of Ileriuinium monorchis (p. 74). — My 
son^ Mr. George Darwin, has fully observed the manner of 
fertilization of this minute and rare orchis. It differs from 
that of any other genus known to me. lie saw the flowers 
entered by various minute insects, and brought home no less 
than twenty-seven specimens with pollinia (generally with only 
one, but sometimes with two) attached to them. These insects 
consisted of minute Hymenoptera (of which Tetrastichus dia- 
vhantus was the commonest)^ of Diptera and Coleoptera, the 
latter being Malthodes brevicollis. The one indispensable 
point appears to be that the insect should be of very minute 
size, the largest being only the Vt of an inch in length. It 
is an extraordinary fact that in aU the specimens the pollinia 
were attached to the same jiecnliar spot, namely, to the outer 
side of one of the two front legs, to the projection formed by 
the articulation of the femur with the coxa. In one instance 
alone a pollinium was attached to the outside of the femur 
a little beneath the articulation. The cause of this miculiar 
manner of attachment is sufficiently clear : the middle part 
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of tlie labcllum stands so close to the anther and stigma, that 
insects always enter the flower at ono» comer, between the 
margin of the labellum and one of the upper petals ; they also 
almost always crawl in with their ba^s turned directly or 
obliquely towards the labellum. My son saw several which 
had begun to crawl into the flower in a different position ; but 
they came out and changed their position. Thus, standing in 
either corner of the flow(*r, with their backs turned towards 
the labellum, tlicy insertc'd tlieir heads and fore legs into the 
slioit nectary, which is 8catt*d between the two widely sepa- 
rated viscid disks. 1 ascertained that they stand in this po- 
sition by finding three* dead insects, which had lieen per- 
manently glued to the disks. Whilst sucking the nectar, 
which occupies about two or three minutes, the projecting 
joint of the femur stands under the large helmet-like viscid 
disk on cither side j and wh(*n the insect retreats, the disk 
exactly fits on, and is glued to, the prominent joint. The 
movement of depression in the caudicle then takes place, and 
the mass of pollen-grains projects just beyond the tibia; so 
that the insect, when entenng anotner flower, can hardly fail 
to fertilize the stigma, which is situated directly beneath the 
disk on either situ'. 1 know of hardly any other case in 
which the whole structure of the flower is more beautifully 
correlated than in tlie Herrninium for a most j)eculiar manner 
of fertilization. 

On the movement of the j>ollinia in Peristylus viridis (p. 76). 
— Mr. T. H. Furrer informs me that the pollinia certainly un- 
dergo a movement of depression, but that this does not take 
place until twenty or tlurty minutes have elapsed after their 
removal from the anther-cases. This length or time probably 
accounts for my oversight. He asserts that, after the move- 
ment of depression, the pollinia becx)me much better adapted 
to strike the stigmatic surface. He suggests that insects may 
take a long time to lick up the nectar from the two naked 
spots on the labellum, and through the narrow slit-like open- 
ing into the nectary — and that during this time the polli- 
nium becomes firmly attached, by the slow hardening of the 
viscid matter, to the insect’s body, so as to be subsequently 
ready to fertilize another flower when visited by the same 
insect. 

On the Lepidoptera which fertilize the Gymnadenia conopsea, 
and on the divergence of the pollinia (p. 82). — Mr. George 
Darwin went at night to a bank where this species grows 
plentifully, end soon caught Plmia chrgsitis with six pouinia, 

gamma with three, A7ia{tis j)lagiata with five, and 2W- 
pheem pronubawith seven pollinia attached to their proboscides. 
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I maj^ add that he caught the first-named moth, hearing the 
pollinia of this orchis, in my flower-garden, although more 
than a quarter of a mile distant from any spot where the plant 
grows. I state in niy work that I do not understand the cause 
of the divergence of the pollinia so that they are enabled to 
strike the lateral stigmatic surfaces; but the explanation is 
simple. The upper margin of the nectary is arched, being 
formed on one side by the disk of one polliniura, and on the 
other side by the other disk. Now if a moth inserts its pro- 
boscis obliquely, and there ai*e no guiding-ridges by which, as 
in Anacamptis pyramidal is^ a moth is compdled to insert its 
proboscis directly in front, or if a bristle be inserted obliquely, 
one pollinium alone is removed. In this case the pollmium 
becomes attached a little on one side of the bristle or proboscis; 
and its extremity, after th(‘ vertical movement of depression, 
occupies a pn)per position for striking the lateral stigma on 
the same side. 

On the Gymnadcnia tridentata of North America (p. 83). — 
Prof, Asa (Iray has published (American Journal of Science, 
vol. xxxiv, 1862, p. 426, and footnote p. 260 ; and vol. xxxvi. 
1863, p, 293) some interesting notes on the O ymnadenia 
tridentata, I'he anther opens in the bud, and some of the 
pollen invariably falls on the naked cellular tip of the rostol- 
Imn ; and this part, strange to say, is penetrated by the pollen- 
tubes, so that the flowers are self-iertilized. Nevertheless 
‘^all the orrangementB for the removal of the pollinia by insects 
(including the movement of depression) are as perfect as in the 
species which depend ujion insect aid.^’ Hence there can be 
httle doubt that this species is occasionally crossed. 

Habenaria or Platmithera hifolia (p. 88). — According to 
Dr. H. Muller, of Lippstadt, PI, hifolia of English authors is 
the PL solstftialis of Boenninghausen ; and he fully agrees 
with me that it must lie ranked as specifically distinct from 
PL chlorantha. Dr. Muller states that this latter species is 
connected by a series of gradations with another form which 
in Germany is calle<l PL bifolia. He gives a very full and 
valuable account pf the variability of these species of Platan- 
dwra and of their structure in relation to thoir manner of fer- 
tilization. (See Verhandl, d. Nat. Verein. Johrg, xxv. 111. 
Folge, V. Bd. pp. 36-88.) 

American species of Platanthera {v, 91). — ^Prof. Asa Gray 
has described (American Journal of Science, vol. xxxiv. 1862, 
pp. 143, 269. & 424, and voh xxxvi. 1863, p. 292) the struc- 
ture of ten American species of Platanthera, Most of these 
resemble in their manner of fertilization the two British spe- 
cies described by me ; 'but some of them, in which the viscid 
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disks do not stand far apart, have curious contrivances, such 
as a channelled labellura, lateral shields, &c., compelling 
moths to insert their proboscides directly in front. PL Uookert^ 
on the other hand {ibid, vol. xxxiv. 1862, p. 143), differs in a 
very interesting manner : the two viscid disks stand widely 
separated from each other ; consequently a moth, unless of 
gigantic sip, would be able to suck the copious nectar without 
touching either disk ; but this risk is avoided in the following 
manner : — The central line of the stigma is prominent, and the 
labellum^ instead of hanging down, as in most of the other 
species, is curved upwards, so that the front of the flower is 
made somewhat tubular and is divided into two halves. Thus 
a moth is compelled to go to one or the other side, and its 
face will almost certainly be brought into contact witli one of 
the disks. The drum of the polTinium, when removed, con- 
tracts in the same manner as I have described under PL chh’- 
raniha. Prof. Gray has seen a butterfly from Canada with 
the^llinia of this stiecies attached to each eye. In the case 
of Platanthera flam (American Journal of Science, vol. xxxvi* 
1863, p. 292), moths arc compelled in a different manner to 
enter the nectary on one side. A narrow but strong protube- 
rance, rising from the base of the labellum, projects upwards 
and backwards, so as almost to touch the column ; thus the 
moth, being forced to ^o to either side, is almost sure to 
withdraw one of the viscid disks. In the allied and wonderW 
Bonatsa aj^eciosa of the Cape of Good Hope there is a similar 
contrivance for the same purpose. 

Platanthera hyperbarea and dilatata have been regarded 
by some botanists as varieties of the same sjiecies ; and Prof. 
Asa Gray sajs (Amer. Joum. of Science, vol. xxxiv. 1862, 
pp. 259 & 425) that he has often been tempted to come to the 
same conclusion ; but now, on closer examination, he finds, 
besides other characters, a remarkable physiological diflference, 
namely, that PL dilatatay like its conquers, requires insect aid 
and cannot fertilize itself ; whilst in PL hy^barea the pollen- 
masses commonly fall out of the anther-cells whilst the flower 
is very yoimg or in bud, and thus the stigma is self-fertilized. 
Nevertheless the various structures adapted for crossing ore 
still present. 

Fertilization of Epipactis palustris (p. 102)* — My son, Mr. 
W. E.Damin, has carefully observed for me this plant in the 
Isle of Wight. Hive-bees seem to be tlie chief agents in fer- 
tilization ; for he saw about a score of flowers visited by these 
insects, many of which had p()llen-mas8e8 attached to their 
foreheads, just above the mandibles. I had supposed that in- 
sects crawled into the flowers ; but hive-bees ai*e too large to 
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do this ; the^ always clung, whilst sucking the nectar, to the 
distal and lunged half of the lahellum, which was thus pressed 
downwards. Owing to this part being elastic and tending to 
spring up, the bees, as they left the flowers, seemed to fly 
rather upwards ; and this would favour, in the manner explained 
by me, the complete withdrawal of the pollen-masses, quite as 
well as an insect crawling out of the flower in an upward 
direction. Perhaps, however, this upward movement may not 
be so necessary as 1 had supposed; for, judging from the point 
at which the pollen-masses were attached to the bees, the 
back part of the head would press against, and thus lift up, the 
blunt, solid, upper end of the anther, thus freeing the pollen- 
masses. 

Various other insects besides hive-bees visit this Epipactis. 
My son saw several large flies {Sareophaga carnosa) haunting 
the flowers ; but they did not enter in so neat and regular a 
manner as the hive-bees ; nevertheless two had pollen -masses 
attached to their foreheads. Several smaller flies {Cwlopa 
friaida) were also seen entering and leaving the flowers, with 
pollen-masses adhering rather irregularly to the dorsal surface 
of the thorax. Three or four distinct lands of Hymenoptera 
(one of small size being Crahro brevis) likewise visited the 
flowers : and three of these Hymenoptera had pollen-masses 
attached to their backs. Other still more minute Diptera, 
Coleoptera, and ants were seen sucking the nectar : but these 
insects appeared to be too small to transport the pollen-masses. 
It is remarkable that some of the foregoing insects should 
visit these flowers ; for Mr. F. Walker informs me that the 
Sareophaga frequents decaying animal matter, and the Cmlopa 
haunts seaweea, occasionally settling on flowers ; the Orabro 
also, as I hear from Mr. F. Smith, collects small beetles [Hal- 
tiem) for provisioning its nest. It is eoually remarkable, see- 
ing how many kinds of insects visit this Epipactis^ that, al- 
though my son watched for some hours on three occasions 
hundreds of plants, not a single humble-bee alighted on a 
flower, tliough many were flying about. In a footnote I have 
given the results of experiments made by Mr. More, by cutting 
oflf the distal and hinged half of the labellum, in oraer to as- 
certain how far this part is important. He has now repeated 
the experiment on nme additional flowers : of these, three did 
not produce seed-capsules; but this may have been accidental. 
Of six capsules which were produced, two contained about as 
many seeos as the capsules of unmutilated flowers on the same 
plant; but four capsules contained much fewer seeds. The 
aaeds themselves were well-formed. These experiments, as 
far as tliey go, suppoi-t the view that the distal part of the 
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labellum plays an important part in leading insects to enter 
and leave the flower in a proper manner for fertilization. 

Fertilization o/Ej)ipactia latifolia (p. 104). — Although this 
orchis is not common in the vicinity of Down, by a fortunate 
chance several plants sprang up in a gravel walk close to my 
house, so that 1 have been able to observe them during several 
y<^ar8, and have thus discovered how they are fertilized. Al- 
though hivc-l>ees and humble-bees of many kinds were con- 
stanti^y flying over the plants, I never saw a bee or any Dip- 
terous insect visit the flowers ; wliilst, on the other hand, I 
repeatedly observed each year the common wasp ( Ves^ syU 
vestris) sucking the nectar out of the open cup-shaped label- 
lum. I thus saw tlie act of fertilization effected by the pollen- 
masses being removed and carried on the foreheads of the 
wasps to other flowers. Mr, Oxenden also informs me that 
a large bed of E. piirpurata (which is considered by some 
botanists a distinct species, and by others a variety) was 
frequented by swarms of wasps.” It is very remarkable 
that the swex^t nectar of this Epipaxitis should not be attractive 
to any kind of bee. If wasps were to become extinct in any 
district^ so would the Epipactis latifolia. 

Dr. rl. Muller of Lippstadt has published (Verhandl. d. Nat, 
Ver. Jahrg. xxv. 111. x olgo, v. Bd. pp. 7--36) some veiy im- 
portant observations on the differences in structure and in the 
manner of fertilization, as w'ell as on the connecting gradations, 
between Epipactis ruhiqinosaj microphylla^ and viridiftora. 
The latter species is highly remarkable by the absence of a 
rostellum, and by being regularly self-fertilized. This latter 
circumstance follows from the incoherent pollen of the lowerpaxt 
of the pollen-masses emitting, whilst still within the antner- 
cells, pollen-tubes, which penetrate the stigma ; and this oc- 
curred even in the bud state. This species, however, is probably 
visited by insects, and occasionally crossed ; for the labellum 
contains nectar. E. microphylla is equally remarkable, by 
being intermediate in structure between E. latifolia^ which is 
always fertilized by the aid of insects, and E. viridifUyra^ 
which does not neccssari^ require any such aid. The whole 
of this memoir by Dr. H, Mttller deserves to be attentively 
studied. 

fora (p. 108), — During the year 1862, 
the fTowers of this orchis appeai’ed to have been visited much 
less frequently by insects than during the previous years ; for 
the maases of pollen were seldom broken down. Although I 
have rejieatedly examined the flowers, I have never seen a 
trace of nectar ; but some appearances lead me to suspect that 
the ridges within the base of the labellum are attractive to 



Mr. d Darwin on the Fertilization of Orchids. 151 

insects, and are gnawed by them, as in the case of many 
Vandeea and other exotic oi-chids. 

Ooodyera repens (p. 114). — Mr. K. B. Thomson informs me 
that in the north of Scotland he saw many humble-bees visit- 
ing the flowers and removing the pollen-masses, which were 
attached to their proboscides. The bee semt was Bomhus pra- 
torum. This species grows also in the United States ; and 
Prof. Gray (Amer. Joorn. of Science, vol. xxxiv. 1862, p. 427) 
confirms my account of its structure and manner of fertiliza- 
tion, which is likewise applicable to another and very dis- 
tinct species, namely, Ooodyera puhescens. Prof. Gray states 
that the passage into the flower, which is at first very narrow, 
becomes, as 1 suspected, more open during its older state. 
Prof. Gray believes, however, that it is the column, and not 
the lalndlum, which changes its position. 

Spiranthes autumnalis (p. 123). — As in the case of the 
GomyerUy Prof. Gray feels confident that it is the column which 
moves from the labellum as the flower grows older, and not, 
as 1 had supposed, the labellum which moves from the column. 
Ho adds that this change of position, which plays so important 
a part in the fertilization of the flower, is so striking that 
we wonder how we overlooked iP’ (Amer. Joum. of Science, 
vol. xxxiv. p. 427). 

On the rostellum of Listora ovata not exploding spontaneously 
(p.l49). — 1 have covered up some additional plants, and found 
that the rostellum lost its power of explosion in about four days, 
the viscid matter then turning brown within the loculi of the 
rostellum. The weather at the time was unusually hot, and 
this may have hastened tlie process. After the four days had 
elapsed, the pollen had become very incoherent and some had 
fallen on the two comers, or even over the whole surface, of 
tile stigma, which was penetrated by the nollen-tubes. Hence, 
if insects should fail to remove the pollinia by causing the 
explosion of the rostellum, this orchid certainly seems capable 
of occasional self-fertilization. But the scattering of the in- 
coherent pollen was largely aided by, and perhaps wholly de- 
pended on, the presence of Thrips — insects so minute that 
they could not be excluded by any net. 

Idstera cordata (p. 162).— yPro^. Dickie has been so good as 
to observe the flowers on living plants. He informs me that, 
when the pollen is mature, the crest of the rostellum is di- 
rect towards the labellum, and that, as soon as touched, the 
viflcid matter explodes, the pollinia becoming attached to the 
totK^ing object; after the explosion, the rostellum bends 
downwards and spreads out, thus protecting the virgin stig- 
matic surface ; subsequently the rostellum rises and exposes 
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the stigma ; so that everything here goes on as I have de- 
scribed under Liatera ovata. The flowers are frequented by 
minute Diptera and Ilymenoptera. 

On the aelffertilization of Neottia nidus-avis, and on the 
rosiellum not exploding spontaneously (p. 153), — 1 covered up 
with a net several plants, and after four days found that the 
rostellum had not spontaneously exploded, and had already 
almost lost this power. The pollen had become incoherent, 
and in all the flowers much had fallen on the stigmatic sur- 
faces, which were penetrated by pollen-tubes. The spreading 
of the pollen seemed to be in part caused by the presence of 
ThripB^ many of which minute insects were crawding about 
dusted all over with pollen. The covered-up plants produced 
plenty of capsules, but these were much smaller and contained 
much fewer seeds than the capsules produced by the adjoining 
uncovered plants. I may here add that I detected on the crest 
of the rostellum some minute rough points, which seemed 
particularly sensitive in causing the rostellum to explode. 

Dr, H. Muller, of Lippstadt, informs me that he has seen 
Diptera sucking the nectar and removing the pollinia of this 
plant. 

On the aelffertilization of certain Epidendrese (p. 166),-— 
Dr. Crtlger says (Joum. Linn. Soc. vol. viii.^ Botany, 1864, 
p. 131) that we have in Trinidad three plants belonging to 
the Epidendreee (a ScJumihtrgkiay Catfleya^ and EpideMdron) 
which rarely open their flowers, and are invariably impreg- 
nated when they do open them. In these cases it is easily 
seen that the pollen-masses have been acted on by the stig- 
matic fluid, and that the pollen-tubos descend from the pollen- 
masses in situ down into the ovarian canal.” Mr. Anderson, 
a skilful cultivator of orchids in Scotland, informs me (see also 
^ Cottage Gardener,’ 1863, p. 206) that with him the flowers 
of Dendrohium cretaceum never expand, and yet produce 
capsules with plenty of seed, which, when examined by me, 
was found to be perfectly good. These orchids make a near 
^proach to those dimorphic plants (as Oxalisy Ononis^ and 
Vtola) which habitually produce open and perfect, as well as 
closed and imperfect flowers. 

On the alow movement of the pollinia in Oncidium (p. 189). 
— Mr. Charles Wright, in a letter to Prof. Asa Gfray, states 
that he observed in Cuba a poUinium of an Oncidium attached 
to a Bomhia^ and he concluded at first that I was completely 
mistaken about the movement of depression | but after several 
hours the polliniura moved into the proper position for fertilizing 
die flower. 

Manner of friilizaiion of various exotic Orchids (p, 189), 
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— I may here remark that Delpino (Fecondaziono nellc Pianto, 
Firenze, 1867, n. 19) says he has examined flowers of Vanda^ 
Epidendron^ Fhaiua^ Onddiuntj and Dendrohium^ and con- 
firms my general statements. The late Prof. Broun, in his 
German translation of this work (1862, p. 221), gives a de- 
scription of the structure and manner of fertilization of Stan- 
hopea devonienaia. 

Sexes o/’Acropera not separated (p. 206). — I have committed 
a great error about this genus, in supposing that the sexes 
were separate. Mr. J. Scott, of the Koyal Botanic Oardem of 
Edinburgh, soon convinced me that it was an hermaphrodite, 
by sending me capsules containing good seed, which he haa 
obtained by fertilizing some flowers with pollen from the same 
plant. He succeeded in doing this by cutting open tlie stig- 
matic chamber^ and inserting the pollen -masses. My error 
arose from my ignorance of the remarkable fact that, as shown 
by Dr. Hildebrand ( Botanische Zeitung, 1863, Oct. 30 et 
and Aug. 4, 1865), in many orchids the ovules are not 
developed until several weeks or even months after the pollen- 
tubes nave penetrated the stigma. No doubt if I had exa- 
mined the ovaria of A cropera some time after the flowers had 
withered, I should liave fmmd well-developed ovules. In 
many exotic orchids besides Acropera (namely, in Oongoruy 
Cirrhoeaj Acineta^ Stanhopea^ &c.), the entrance into the stig- 
matic chamber is so narrow that the pollen-masses cannot be 
inserted without the greatest diflSculty. How fertilization is 
effected in these cases is not yet known. That insects are the 
agents there can be no doubt ; for Dr. Crliger saw a bee {Eu- 
gwasa) with a pollinium of a Stanhope^a attached to its back ; 
and b^s of the same genus continually visit Oongora, Fritz 
Muller has observed, in the case of Cirrhcea (fiot. Zeitung, 
Sept. 1868, p. 630), that if one end of the pollen-mass be in- 
serted into the narrow entrance of the stigmatic chamber, this 
part, from being bathed by the stigmatic fluid, swells, and the 
whole pollen-mass is thus gradually drawn into the stigmatic 
entrance. But, from observations which I have made on 
Acropera and StanJwpea in my own hot-house, I suspect that, 
with many of these orchids, the pedicel with the narrow ena 
of the pollinium, and not the broad end, is ordinarily inserted 
into the stigmatic chamber. By thus placing the pollinium, 
I have occasionally succeeded in fertilizing some of these 
orchids, and have obtained seed-capsules. 

Structure and fertilization of the Vandeas (fee. of Brazil 
(p. 210). — Fritz Muller has sent me many letters containing an 
aatoni^ing number of new and curious observations on the 
Structure and manner of cross-fertilization of various orcliids 
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inhabiting South Bra25il. I much regret that I hare not here 
space or time to give an abstract of his manj^ discoveries, 
which support the general conclusions given in my work; 
but I hope that he will some day be induced to publish a full 
account of his observations. 

Fertilization of Oatasetum (p. 211). — It has been highly 
satisfactory to me that my observations and predictive conclu- 
sions in regard to Oatasetum have been fully confimod by the 
late Dr. Oiiiger, the Director of the Botanic Grardens of Tri- 
nidad, in letters to me and in his paper in the ^Journal of the 
Liimean Society’ (vol. viii. Bot. 1864, p. 127). He sent me 
specimens of the bees, belonging to three species of Euglossa^ 
which he saw gnawing the inside of the laoellum. The pol- 
linia, when ejected, become attached to, and lie flat on, the 
backs of the bees, on the hairy surface of the thorax. Dr. 
Oriiger has also proved that I was correct in asserting that 
the sexes of Oatasetum are separate, for he fertilized female 
flowers with pollen from Uie male plants; and Fritz MUller 
effected the same thing with Gakisetum mentosum in South 
Brazil. Nevertheless, from two accounts which I have re- 
ceived, it appears that Oatasetum trideriMumy though a male 
plant, occasionally produces seed-capsules ; but every botanist 
Knows that this occasionally occurs with the' males of other 
dioecious plants. Fritz Mulier has given (Botanische Zeitung, 
Sept. I860, p. 680) a most interesting account, agreeing witn 
mine, of the state of the minute pollinia in the female plant : 
the anther never opens, and the pollen-masses are not attached 
to the viscid disks, so that they cannot be removed by any 
natural means. The pollen-grams, as so generally occurs witn 
rudimentary organs, are extremely variable in size and shapes 
Nevertheless the grains of the rudimentary pollen-masses be- 
longing to the female plant, when miplied fwhich can never 
naturally occur) to the stigmatic surface, emitted their pollen^ 
tubes 1 This appears to me a very curious instance of the 
slow and gradual manner in which structures are modified ; 
for the female pollen-masses, included within an anther which 
never opens, are seen still partially to retain their former 
powers and ranction. 

Mormodes hixatwm (p. 266).— I have now examined another 
species of Monmdes^ the rare M. luxcUum^ and I find that the 
cnief points of structure, and the action of the Afferent parts, 
includmg the sensitiveness of the filament, are the same as 
in M. ignea. The cup of the labellum, however, is mnch 
larger^ and is not pressed down firmly on the filament on the 
summit of the column. This cup probably serves to attract 
insects, and, as in Oatasetum^ is gnawed by them. The flowers 
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are asymmetrical to an extraordinary degree, the right-hand 
and left-hand sides differing much in shape. 

Cycnochea ventrioosum (p. 266). — The plant described in my 
work as a second species of M or modes proves to bo Cycnoches 
ventricosunu 1 first recei ved from Mr. Veitch some flower-buds, 
from which the section (fig. xxx.) was taken ; but subsequently 
he sent me some perfect flowers. The yellowish-green petals 
and sepals are reflexed ; the thick labellum is singularly shaped, 
with Its uppir surface convex, like a shallow basin turned 
upside down. The tliin column is of extraordinary length, and 
arches like the neck of a swan over the labellum ; so that the 
whole flower presents a very singular appearance. In the sec- 
tion of the flower, given in my work, we see the clastic pedicel 
of the pollinium bowed, as in Catasetum or Mormodes ; but at 
the period of growth represented in the figure the j)edicel was 
still .united to the rostelium, the future line of separation being 
shown by a layer of hyaline tissue indistinct towai*ds the upper 
end of the disk. The disk is of gigantic size, and its lower 
end is produced into a great fringea curtain, which hangs in 
front of the stigmatic chamber. The viscid matter of the disk 
sets hard very quickly, and changes colour. The disk ad- 
heres to any object with surprising strength. The anther is 
veiy different in shape from that of OaUisetum or Mormodes^ 
ana apparently would retain the pollen-masses with greater 
force. A part of the filament of the anther, lying between 
two little leaf-like appendages, is sensitive; and when this 
part is touched, the pollinium is swung upwards, as in i/or- 
modesj and with sufficient force, if no object stands in the 
way, to throw it to the distance of an inch. An insect of 
large size alights probably on the labellum, for the sake of 
gnawing the convex surface, or perhaps on the extremity of 
fibe arched and depending column, and then, by touching the 
sensitive poin^ causes the ejection of the jioUen-massoe, which 
are affixea to its body and thus transported to another flower 
or p^t. 

FeriiUzation of the Arethuseas (p. 269). — Epipogium Gmdini 
has been the sumect of an admirable memoir (Ueber den Blii- 
thenbau, &c., Gdttingen, 1866) by Dr. P. Rohrbach, who 
has shown how the flowers are fertilized by Bomhm luoorum. 
With respect to another genus belondng to this same tribe, 
namely Pogonicujk. Scudder of the TJnited States has d<e- 
acribea Boston Nat. Hist. Soc. vol. ix. 1863, p, 182) 

the manner in which it is fertilized by the aid of insects, 

Oypripediwn (p. 274]. — Prof. Asa Gray, after examining 
aeinsm American species of Gy^ipeddwm^ wrote to me (see 
also Amer. Journ. of Science, vol. xxxiv. 1862, p. 427) ftiat 
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he was convinced that I was in error, and that the flowers 
are fertilized by small insects entering the labellum tlirough 
the large opening on the upper surface, and crawling out by 
one of the two small orifices close to either anther and the 
stigma. Accordingly I caught a very small bee which seemed 
of about the right size, namely the Andrena j^ojrvula (and this 
by a strange chance proved, tis we shall presently see, to be 
the right genus)^ anci placed it in the laocllum through the 
upper large opening. The bee vainly endeavoured to crawl 
out again the same way, but always mil backwards, owing to 
the margins being inflected. The labellum thus acts like one 
of those conical traps with the edges turned inwards, which are 
sold to catch beetles and cockroaches in the London kitchens. 
Ultimatelj]^ the little bee forced its way out through one of the 
small orifices close to one of the anthers, and was found when 
caught to be smeared with the glutinous pollen. 1 tlien again 
put the same bee into the labellum ; and again it crawled out 
through one of the small orifices, I repeated the operation 
five times, always with the same result. J then cut away the 
labellum, so as to examine the stigma, and found it well 
smeared over with pollen. Dclpino (Fecondazione &c, 1867, 

S . 20) with much sagacity foresaw that some insect would be 
iscovered to act in the manner just described : for he argued 
that if an insect were to insert its proboscis, aiTl had supposed, 
from the outside through one of the small orifices close to one 
of the anthers, the sti^a would be fertilized by the plant’s 
own pollen ; and in this he did not believe, rrom having 
confidence in wliat I have often insisted on — namely, that all 
the contrivances for fertilization are arranged so that the 
stigma shall receive pollen from a distinct flower or plant. 
But these speculations are now all superfluous ; for, owing to 
the admirable observations of Dr. H. Muller, of Lippstadt 
(Verb. d. Nat. Ver. Jahrj^. xxv. III. Folge, v. Bd. p. 1), we 
actually know that Cyprtpedium calceolus in a state of n^nre 
is fertilized by two species of Andrena^ in the manner above 
supposed. 

On the relation between the more or lees viscid condition of 
the pollen and stigma in Cypripedium (p. 276). — The relation 
between the state of the pollen and stigma, which I have 
pointed out in my work, is strongly confirmed oy Prof. Gray’s 
statement (Amer. Joum. of Science, vol, xxxiv. 1862, p. 42§), 
namely, tliat in C. acauU the pollen is much more granular or 
less viscid than in other American species of the genus, and in 
this ^ecies alone the stigma is slightly concave and viseid ! 
Ih*. Gray adds that in most of the species the broad stigmi^ 
presents another remarkable peculiarity, in being closely 
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beset with minute, rigid, sharp-pointed papilla?, all directed 
forwards, which arc excellently adapted to brush off the pollen 
from an insect’s head or back. 

The me of the copious fluid contained within the lahelhim 
o/’Coryanthes (p. 278). — The Ooryanthes macrantha is per- 
haps the most wonderful of all known orchids, oven more 
wonderful in structure and function than Catasehim, Its 
manner of fertilization has been described by Dr. Criiger in 
the ^Journal of the Linnean Society’ (vol. viii. Bot. 1864, 
p. 130), and in letters to me. He sent me bees, belonging to 
the genus Evalossa^ which he saw at work. The fluid in the 
bucket formed by the basal part of the label lum is not nectar 
and does not attract insects, but serves, by wetting their 
wings, to prevent them from crawling out except through the 
small passages close to the anther and stigma. Thus the 
secretion of fluid in tliia orchis serves exactly the same end as 
the inflected margins of the lal)elluin in Gypripedium. 

On the evidence that Intteets visit many exotic Orchids in order 
to gnaw parts of the lahellum^ and not for the sake of nectar 
(n. 284). — It has been highly satisfacton^ to mo that this hypo- 
thesis has been fully confirmed. In tlieWest Indies, Dr. Cniger 
witnessed humble-bees of the genus Enghssa gnawing the 
labcllum of Catasetuwj Ooryanthes^ Ot^ngora. and Stanhopea ; 
and Fritz Muller has rent atedly found, in Soutli Brazil, the 
prominences on the labcllum of Oncidium gnawed. We arc 
thus enabled to understand the meaning of tlie various extra- 
ordinary crests and projections on the labelhxm of various 
exotic orchids ; for they invariably stand in such a position 
that insects, whilst gnawing them, will be almost sure to 
touch the viscid disks of the pollinia, and thus remove them. 

Bonatea speciosa (p. 305). — The manner of fertilization of 
this extraordinary orchis has now been fully described by Mr. 
R. Trimen in the ^ Journal of the Linnean Society ’ (vol. ix, 
Bot. 1866, p. 166b A projection rising from the base of the 
labellum is one oi its most remarkable peculiarities, as an in- 
sect is thus compelled to insert its proboscis on one side, and 
thus to toucli one of the two widely separated and projecting 
viscid disks. Mr. J. P. Mansel Weale has also published 
vol. X. 1869, p. 470) analogous observations on a second 
species, viz. Bonatea Darwinii, Mr. Weale caught a skipper- 
butterfly {Pyrgus ehno) quite embarrassed by the number of 

f )llinia belongiim to this orchis which adhered to its sternum. 

do not know of ai^ other case in which the pollinia adhere 
to the sternum of a Lepidoptejrous insect. 

On the nature if the contraction which causes the pollinia^ 
afler their removal from the anther^ to change their position 
Ann, A Mag, N, Hist Ser. 4. Foif.iv. 12 
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{p. 838). — Tn Orchis hircina^ I clearly saw, under the micr<?- 
ftcope, the whole front of the viscid disk become depressed as the 
two j>ollinia together underwent the movement of depression* 

Number of se^dn (p. 344). — The number of seeds produc<*xl. 
by Orchis manulafa^ as given in iny work, is small in com- 
parison with that produced by some foreign speeiea. I have 
shown (Variation of Animals and Plants under Domestication, 
vol. ii. 18()8, p. 379), on the authority of Mr. Scott, that a 
single capsule of Acropera contained 371,250 seeds ; and tl>e 
species producejs so many flowers and racemes, that a single 
plant jjro]»ably sometimes produces as many as 74 millions of 
seeds m the course of a single year. Fritz Muller carefully 
estimated, by weighing, the number of seeds in a single capsufo 
of a Maxitlaria in South Brazil, and found the number 
1,753,440. The same plant sometimes produces half-a-dozen 
capstiles. 

Number of pollen-grains (p. 355). — I have endeavoured to 
estimate the number of pollen-grains producc^d by a single 
flower of OreJns mascula. There are two pollen-masses ; in 
one of these I counted 153 packets of pollen ; each packet 
contains, as far as 1 could count, by carefully breaking it up 
under the microscope, nearly 100 compound grains ; and each 
compound grain is lormed of four grains. Bv multiplying 
these figures together, the product for a single flower is alx>ut 
120,000 pollen-grains. Now we have seen that in the allied 
0. macuuita a single capsule produced about 6,200 seeds ; so 
that there are nearly twenty pollen-grains for each ovule or 
seed. As a single flower of a Maxilmria produced 1,756,000 
seeds, it would produce, according to the above ratio, nearly 
34 million pollen-grains, each of which, no doubt, includea 
the elements for the reproduction of every single character in 
the mature plant ! 

Enumeration of the Orchideee which^ as at present hnoton^ 
habitually fertilize themselms (p. 358). — We nave now seen 
that self-fertilization habitually occurs, in a more or bssjperfect 
manner, in one of the species of Ophrys^ of Neotinea^ Oymnia/- 
deniuy Platanthera^ Epipactis^ OephalarUheraj Neottioy and in 
those Epidendreos and in Dendrohium which often produce 
flowers that never expand. No doubt other caaes will iiere*- 
after be discovered. Self-fertilization seems to be more per- 
fectly secured in Ophrya apifera and in Neotinea indada tnaiSi 
in the other species. But it deserves especial notice that in 
all these orchids structures are still present, not in a rudimen- 
taxy condition, which are manifestly adapted for the transpoart 
by insects of the poUen-maases from one flower to anotner. 
As I have elsewhere remarked, some plants, both indigenous 
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and naturalized, rarely or never bear flowers, or, if they do bear 
flowers, these never produce seed. But no one doubts that 
it is a general law of nature that phanerogamic plants should 
produce flowers, and tliat these flowers should produce seed. 
When they fail to do this, we believe that such plants would 
|>erfbriu their proper functions under diflerent conditions, or 
that they formerly did so and will do so again. On analogical 
grounds I iKilieve that the few orchids which do not now inter- 
cross, either did formerly intercross (the means for cffl'cting 
this being still retained) or that tliey will do so at some 
future period under diflerent conditions, unless, indeed, tlu^y 
become extinct from tlie evil effects of long-continued close 
interbreeding. 


XVII. — Note on Ilyponomc Sarsi, a recent Cystidean. 

I3y B. Lovbn*. 

The general apncarance of this very remarkable Echinoderm 
is that of a small starfish or a Euryalid. Jt has a disk, con- 
vex on the ventral surface, flattened on tlie dorsal, and five 
short and broad rays ; each of these is divided into two short 
dichotomous branches, terminating in four very short rounded 
lobes. As in the recemt genera A ntedon and Pentacrimis^ a large, 
conical, proboscifl-like funnel rises in one of the interradial spaces 
of the ventral surface of the disk ; and from a point situated 
a little before the centre of the same surface five narrow chan- 
nels, protected by marginal scales, radiate and, bifurcating 
thrice, run out on the rays and their branches, giving oflF short 
brancnlets to certain sacculate protuberances placed at regular 
distances. No pinnulae. On the protuberances and on the 
rays the channels are open ; but upon the disk, between their 
first bifurcation and their common starting-point, their mar- 
ginal scales close over them, forming a vault, so that the five 
channels are converted into covered ducts, converging into a 
common subcentral aperture, concealed beneath the integument, 
and not visible from the outside. In the covered parts of the 
channels I found masses, consisting of microscopic Crustacea, 
larval bivalves, and other remains of the food of the animal, 
apparently taken through the ends and open parts of the 
imannels, and on its way, through their covered parts, to the 
ooncealed mouth. On the rays, near their tips, are seen some 
few pores, perhapi? indicating the existence of retractile organs. 
The ventral smmee is clotned with rather small, thick-set, 

♦ We are indebted to the Author for the communication of this trans-* 
lation from * Forhandlinger ved de Skandinaviake Naturforskeres tiende 
i OhzisHania,’ July 1868 . 


12 ^ 
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irregular whitiflh scales, among which^ in certain places, some 
six or seven larger ones are seen forming a rosette. Between 
the rays and their bifurcations this scaly covering of the ven- 
tral surface extends back on to the dorsal surface, ending there 
with great regularity in triangular spaces pointing to the 
centre of the disk. The remainder of ihc dorsal aurt'ace of the 
disk and the rays, which, by this arrangement, assumes the 
fonn of a regular star with five broad dichotomous rays, is 
clothed with a soft and smooth brownish skin. There is no trace 
of a calyx. In the centre of the even dorsal face of the disk is 
seen a somewhat pentagonal space studded with minute pores. 
To have the cnannels on the disk converted into tunnel- 
like passages lea/ling to a mouth concealed beneath the integu- 
ment is a peculiarity bitherto not observed in any recent 
Crinoid ; but it is, as shown by Professor Huxley and Mr. 
Billings, a characteristic of the palaeozoic Crinoids and Oysti- 
deans. The absence of any indication of a calyx at once 
excludes ITyponome from the former. Among the Cystideans 
it recalls tlie genus Aaelacrimtes^ of Vanuxem, by the de- 
pressed form of the body, the scaly covering, and the flatness 
of the dorsal surface, devoid of anything like a stem or 
peduncle, as also by the absence of pectinated rhombs and of 
pinnuhe. Branchlets running from the channels to sacculate 

? irotuberance8 are found also in the genus GhfpUxyyatites of 
killings and G/yptmphcpnf'es of Johannes Muller ; and bifur- 
cations of the channels are m(5t with in Sphofrocyatites and 
CalUxystites of Hall. Lastly, the ^enus Ilyponome shares 
with the surviving type of the Crinoidea the radiated form of 
the body and the simply conical urmrotected funnel. 

The s|jccimen described is from Cape York, Torres Strait, 


XVIII. — Descriptions of a remarlcuhle new Jellyfish and two 
Actinians from the coast of Maine. By A. E. VBRRIIX^, 

Ditrtnq an excursion to the coast of Maine and Bay of Fundy 
last season, many interesting and rare marine animals were 
observed and collected by myself and companions f. Among 
the most remarkable new species is a veiy large and beautifiu 
Discophorous jellyfish, which is the type of a new genus, and 
represents a family previously unknown upon our Atlantic 
coailt. 

In size and general appearance it has some resemblance to 
Oyanm arotica^ for which it may, possibly, have been hitherto 
mistaken by casual observers ; for it seems scarcely probable 
* From SilUman’s Amorican Journal, Juty 1869. 
t Masars, 8. 1. Smith, G, A. Jackson, H. E. Wsbstor, and E. P. Vewill 
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that such a large and conspicuous species, whicli occurred twice 
among the wharves at Eostport, could otherwise have so long 
escape observation. Its colour, however, is much lighter than 
that of Cyanea* and yellowish rather than brown or reddish, 
while the muck less numerous tentacles are larger, flattened, 
with one edge crenulated mid bordered with white ; and its 
entire structure is quite different. 

It is far more nearly allied to Hexadeamma amlnauum^ 
Brandt, of the North Pacific; but the latter is represented with 
round tentacles, different marginal lobes and ovaries, and 
broader and much more complicated mouth-folds. 

Callinema, Verrill, gen. nov.*" 

Disk broad, moderately thick, with numerous broad channels 
running to the marginal one, an-anged in sixteen systems, 
two or three parallel and undivided tubes alternating with a 
group of five or six branching ones, which unite together into 
one toward the central portion of the disk, each of which cor- 
responds in position with one of the sixteen eye-bearing mar- 
ginal lobes. Toward the marginal channel the branching tube^ 
anastomose freely, the undivided ones but slightly or not at 
all, though two often unite into one near the margin. Margin 
deeply and regularly divided into seolloped lobes, sixteen of 
which bear ey('s and arc bilobed for more than half their 
length, bearing the eye at the division, just Ixdow whicli the 
channel in the lobe divides into two divergent branches, one of 
which goes to each division. Alternating with the eye-lobes 
are somewhat longer lobes, which arc divided at the edge into 
two, three, or four rounded scollops, each of wliich receives a 
simple channel. Tentacles in a nearly regular circle, but 
arranged in groups of five or six at the bases of the iiiterocular 
lobes, very long, highly contractile, flat ; one edge double, 
finely scolloped, tlie scollops again finely crenulat(\ Ovaries 
large much convoluted pendent pouches. Lobes of the acti- 
nostome four, large, elongated, pointed, complexly lobed and 
frilled. 

Callinema oryiaia^ Verrill, sp. nov. 

Disk large, up to 18 inches in diameter, witli conspicuous 
radiating tubes *1 to *3 inch broad. Actinal appendages, 
when extended, about as long as the diameter of the disk, 
broad, much convoluted^ and deeply frilled at hase^ tlie edges 
with fine papilliform divisions. (5varies large, hanging loosely 
from the underside of the disk* and nearly equal in length to 
the radius of the disk. Tentacles *2 inch broad, extending to 

a icciXXot, beauty, vrifuif thread. 
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the length of at least 15 feet in largo specimens, capable of 
contracting to a length of less than six inches, about TO or 90 
in number, arranged in a nearly regular circle, one to each of 
the marginal scollops, except those of the eye-bearing lol^esj 
double ^go neatly scolloju'd, frilled and minutely crenulated. 

Disk transparent, the radiating tubes light brownish yellow, 
the central area marked intcriony witli lines of light orange, 
enclosing large, irregularly polygonal areas, below which tne 
lobes of the actinostome show through, giving a yellow centre 
about throe inches in diameter; outside of this the ovarian 
lob('8, which are light brownish yellow, show through the disk 
and extend at times nearly to its margin. They are grouped 
somewhat into four divisions, and float about variously as the 
animal moves. Eyes pearl-white. Tentacles transparent, the 
complex edge flake-white. Actinal folds lemon-yidlow or light 
buff. Lobes of the reproductive organs either yellowish white 
or brownish yellow, with darker borders of yellowish brown or 
orange-brown. Phosphorescent with white light. Diameter 
of largest SjKicimen 18 inches; length of tentacles 15 feet or 
more, m extension. Another siiecimen was 10 inches in dia- 
meter; disk at centre 1*5 inch thick; largest marginal lobes 
1*25 long, smallest *75; actinal appendages 8-10 inches long; 
ovaries hang down 4 inches from disk ; tentacles 12 feet long. 

Eastport Harbour, swimming near the surface at noon: 
three siiecimcns observed, one preserved in the museum ox 
Yale College. 

Edwardsia eUganSy Verrill, sp. nov. 

Body elongated, slender ; epidermis thick, light yellowrish 
brown, with cntanghHl mud, tlie upper edge slightly free and 
prominent. Ikmtacles 16, slender, variously curved and en- 
twined, pale flesh-colour, with a central longitudinal line of 
light orangc-rod ; naked part below the disk pale pink, with 
longitudinal white lines corresponding with the internal 
lamella? ; mouth light yellowish ; disk {)ale flesh-colour. 

Eastport, Me., at low water under stones, rare; also on In- 
dian Island, N. B. 

Edwardsia farinamiy Verrill, sp. nov. 

Body small, changeable in form, not very slender, often 
swollen in the middle or near the base, tapering upward; 
epidermis firm, dark yellowish, covered witn small, firmly 
adherent grains of sand, the internal lamellee showing through 
faintly, but becoming more distinct on the naked, transparent, 
protruaed basal portion, which is marked by 12 corresponding 
whitish sulcations, meeting at the end and alternating with 
some finer lines. Upper part of column transparent and naked 
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for about *12 inch. Tentacles 12, short, conical, in a single 
circle at the margin of the disk, not crowdt^d, pale yellowish 
white, sprinkled with fine flake-white specks, which become 
more crowded on the inner median line and at the tips. Disk 
small, protruded ; mouth largely dilatable, at times elevated 
on a cone ; lips with 6 to 12 irregular lobes. Disk and naked 
space below tne tentacles pale yellowish white, finely speckled 
with flake-white, the disk witn faint whitish radiating lines. 
Length *5 inch, greatest diameter *15 ; diameter of disk *12. 
South Bay, Jjubec, on a muddy bottom in 8 fathoms, rare. 


XIX. — Descriptions of new Species of Butterflies from Tro- 

pioed America, By Osbkrt Salvin, M.A., F.L.S., &c.* 

1. Olyrua insignis, 

^ , Exp. 4*1 in. Antcnme yellow, black at the base ; palpi 
black, with a lateral streak of white on each side : head black, 
with white spots round the eytis ; pro thorax black, with a 
yellow spot in the centre; thorax black tinged with yellow; 
wing-coverts black, with two white spots on each ; abdomen 
dusky, black beneath, with an imlistinct lateral line of white 
and white spots near the articulations beneath : anterior wings 
elongated, the anal angle much produced, diaphanous, yellow 
at the base, margins black ; a black curved band crosses the 
cell to near the origin of the first median branch ; the second 
median section is black, and meets a band which, crossing the 
wing through the end oi the cell, passes along the second median 
branch to the outer margin ; another indistinct band crosses 
the clear apical portion of the wing: ]>o8terior wings clear 
yellowish, outer margin broadly bordered with black, inside 
which, near the anal angle, is an edging of tawny red ; ner- 
vures of both wings black ; beneath just as above, except that 
there is a row of fourteen white spots arranged in pairs round 
the outer margin of the anterior wings, and eleven similarly 
^aced round the margin of the posterior wings, and also one 
near the ^ical angle between the costal and subcostal nervures. 

Hob, Ualobre, Veragua {Arc6), 

Ohs, Atrue(?/^rflw,but differing from both known members of 
the genus in having the intervals between the black markings 
of the wings either transparent or clouded witli a semitrans- 
parent yellowish tinge. 

2. Ithomia f rater, 

(J . Exp. 2*50 in. Wings diaphanous : head, body (except 

* All tho epecimeiiB from which these descriptions are taken are in 
Mr* Godman’a and my own collection. 
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on the under surface, which is paler), antenufe, nervuros, and 
a broad margin to both wings black, the latter having obsolete 
white spots on the outer margin ; the abdominal margin of the 
hind wing has a yellow spot. 

? . Similar to tlie male^ but rather larger, and the outer 
black margin of the hind wings broader. 

Underside differs only from the upper in having the white 
submarginal spots more clearly defined. 

Hah, Pozzuzo, East Pern {Pearce), 

Ohs, Like/fAowiw c^rno,Dby.&Hew.,but differs as follows: — 
The angle tlie lower discoidal nervule makes with the median 
is more obtuse, the lower radial is emitted above the recurrent 
nervule, the yellow patch of the hind wings is more restricted, 
and the subcostal branches of the anterior wings are included 
in the black margin. On the underside the white spot at the 
base of the posterior wings of /. cceno is absent, and in the 
present species the under surface of the abdomen is dusky in- 
stead of bright yellow. 

3. Ithomia tricolor, 

$ . Exp. 2’60 in. Antemne black, yellow at the tip ; palpi 
black, witli lateral streaks of white ; head black, with white 
H])ots ; thorax and abdomen blacky the latter grey beneath ; 
anterior wings dusky black, with diaphanous patches, one, in- 
distinct, at the base of the cell, another, distinct, at the end, 
one between the first and second median branches, and a large 
jiatch beyond the cell divided by the subcostal and radial 
nervures : jiostcrior wings tawnj orange ; costal and outer 
margin black ; this black border is broader at the apical angle, 
where it almost includes a whitish spot at the end of the cell, 
and th(*n tajiers off at the anal angle : beneath os above, 
but rather paler ; six white spots near the outer margin 
of both wings show through to the upperside ; the baae of the 
costa of the jiosterior wings is white, and a large white patch 
spreads over and outside the cell, witn the origin of the second 
median branch as its centre : neuration of hind wing as in ? 
Ith, cceno : but the wing is more elongated, there is no upper 
discoccllular, the upper radial appearing as a branch ot the 
subcostal. 

Hah, AjKilobamba, Nortli Bolivia {Pearce), 

Ohs, This species belongs to the ^oup containing likomta 
camoj and to the section Ceratinia of Bates’s arrangement. It 
is. however, quite different in coloration from any species with 
wnich I am acquainted. 

4. Ithomia semijulva, 

(J . Exp. 2*60 in. Antenn® yellow, black at the base ; 
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prothorax and wing-coverts tawny ; abdomen brownish black, 
mneath yellow : anterior wings tawny, apical third, including 
the whole outer margin, two spots at the end of the cell, ana 
the base of the wing, except along the subcostal and median 
nervures. brownish black ; posterior wings black ; apical angle, 
except tlie margin, tawny : beneath similar to the upper sur- 
fa<ie, except that there is a row of white spots close to the 
outer margin of both wings : costa of the hind wings tawny, 
tlie base yellow. 

? . Similar to the male. 

Neuration similar to that of 1th. dioncea^ Hew., and its allies. 

Hob. Guadalquiza, Ecuador; and Pozzuzo, Peru {Pearce). 

Obs. In coloration this species exactly resembles Mechanitia 
7nothoney Hew., on the upperside. and only differs on tlie under- 
side by the presence ot the submarginal row of white sjiots. 
It belongs to the Ceratinia group of Lihomiay but is unlike 
any other species of this section. 

5. lihomia pardalia. 

Exp. 3*05 in. Wcadi wanting \ pro thorax and abdomen 
black ; anterior wings yellowish, diaimanous ; outer margin, 
including a large triangular spot at the extremity of eacli of 
the nervures, black ; tlu'rc are two black spots joined by a 
narrow lino at the end of the cell, and three semitransparent, 
elongated, dark spots between the subcostal, the radials, ana 
the niird median branch ; inner margin black : posterior wings 
clear transparent, outer margin broadly black, deeply in- 
dented internally, including six round transparent spots ; an 
irregular dark band crosses the wing through the end of the 
cell to the inner margin : the markings beneath as those above, 
but in addition there arc two small white spots near the apex 
of the anterior wings, and two elongated white marks about 
the middle of the costa of the posterior wings, the base being 
yellowish. Neuration as in Ithomia siiaianay Feld. ; the lower 
discocellular makes an acute angle with the third section of 
the median; the middle discocellular bears the recurrent 
nervulo, and the upper discocellular meets the subcostal at a 
very obtuse angle at a distance from the base of the wing 
about equal to the first and second sections of the median 
nerrores. 

Hah. Guadalquiza, Ecuador {Pearce). 

Obs. Though differing in the much greater transparency of the 
wings, this species must certainly be placed near Ith. susiana^ 
Feld., the neuration of the hind wing agreeing best with that 
species. The antennae are wanting ; but, from analogy, they 
snould be long. 
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6. Ithomia peruana. 

. Exp. 2*40 in. Antennso black, the club yellow ; palpi 
white, black in front ; head and thorax black j alxlomen black, 
duaky beneath ; anterior winga diaphanous, the margins, iier- 
vurt's, and two dark bands, one across the middle and the other 
at the end of the cell, black ; a small yellowish spot lies close 
to the costa beyond the coll : posterior wings diaphanous, the 
apical angle, nervures, and outer margin black ; a yellowish 
tinge ])ervades the film near the inner margin : beneath as 
above, the dark borders of the wings liaving the inner part 
reil; basal half of the costa of the posterior wings yellow; 
there are tliree small white spots close to the apical angle of 
tlic fore wings, and a row of five close to the outer margin of 
the hind wings : iieiiration of the hind wings as in Ith. avella. 
I lew. ; the pencil of hairs originates from a receptacle formed 
by the curvature of the costal and subcostal nervures ; the 
recurrent nervule is borne by the lower discocellular ; the 
upper discocellular is long, and meets the subcostal some way 
from its extremity at a very obtuse angle, 

J/ah. Pozzuzo, East Peru (Pearce). 

Obs. Allied to Jth. avella^ Hew., but differs in the club of the 
antenna} being yellow instead of black, in the costal margin 
being quite black instead of rufous, ana beneath in half of the 
costal margin of the posterior wings being yellow, and in the 
origin of the pencil of hairs being black instead of grey in the 
middle : the posterior wings, too, are tinged with yellow in- 
stead of being clear hyaline. 


7. Ithomia picta. 

% . Exp. 2*16 in. Antennro black, with the club yellow j 
palpi white, black in front ; head, thorax, and abdomen blaick| 
the latter whitish beneath ; anterior wings block, lew Opaq^uo 
towaids the outer half of the wing beyond the cell ; antencur 
portion of the cell tawny, the end covered with a black patch; 
a largo yellow spot in the middle ; there are four irregular yel- 
low spots outside the cell, the up^iermost crossing the subcostal 
and upper radial, and a submarginal row of five yellow spote ; 
posterior wings bordered broadly with black, next to which 
IS placed a tawny band extending over the inner margin, but 
not to the apical angle ; inside tlie tawny colouring is a large 
yellow paten including tlie whole of the cell and extending 
beyond it : beneath as above, the base of the costa of the poa^ 
torior wings being tawny; and the outer mamnal black band 
of each wing includes seven white spots. I^uration of hind 
wing as in ? Ith. latillaj Hew. The lower discocellular emits 
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the recurrent nervule, and there ia a very short upper disco- 
cellular ncrvurc. 

Hob. New (iraiiada. 

8. Ithomia cay ana. 

. Exp. 2*05 in. Aiitentiaj moderately long, black ; palpi 
white, black anteriorly ; head black, with a white frontal spot ; 
prothorax bhick, with a yellow spot on oacli aide ; thorax black, 
with a yellowish central streak ; abdomen black above, yellow 
beneath : anterior wings semidiaphanous, brown, cell almost 
to the end tawny ; an irregular ))ale yellow spot extends al- 
most from the costa over tlie upper discocellular nervure and 
the comer of the cell, and thence over the third median branch ; 
between the first and second median branch is another smaller 
yollowiali sjjot ; these yellow snots leave an irregular dark 
nand, whicli crosses the end of the cell to the, posterior angle : 
posterior wings tawny; a semidiaphanous brown band crosses 
the wing, and another skirts the outer margin : beneath as 
above ; base of the costa of the fore wing tawny, seven con- 
spicuous submarginal white spots surround the outer margin, 
and show through to the upper surface : on the hind wing 
there are five similar spots : neuration of the hind wing some- 
what as in lih. antisao^ Bates; the lower discocellular is 
straight, middle discocellular bent at the emission of tlic recur- 
rent ncrvule, and then curved outwardly to the subcostal ; 
upper discocellular absent ; up|)cr radial starts as a branch of 
the subcostal a little beyond the end of the cell. 

? . Like the male ; nor does the neuration of the posterior 
wing difier materially, the only distinction being that the 
middle discocellular meets the subcostal at a more acute angle 
and at a shorter distance from the base of the wing. 

Hob. Cayenne. 

Oha. This species seems to have been overlooked amongst 
specimens of Ith. aelene^ Or., to which it bears a great resem- 
blance. The distinct row of white spots at once distin^shes 
the species, and a comparison of the neuration shows that the 
two ore perfectly distinct, and do not even belong to the same 
section of the genus. Ithxymia cayana is quite common in 
cabinets, having been sent in considerable numbers in recent 
collections from Cayenne. Its nearest stmctural allies arc 
lih. antiaao^ Bates, and its affines which have the Wper radial 
aa a branch of the subcostal of the hind wing. The present 
species, however, differs in that the middle discocellular bears 
the recurrent ncrvule instead of the lower. 

9, Ithomia rufi)cincta. 

<y . Exp. 2*90 in. Antennas black ; palpi white, black to- 
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wards the terminal joint ; head black, with white swts ; pro- 
thorax rufous ; thorax rufous ; abdomen black, wiitish be- 
neath : wings diaphanous, l)ordcred with clear rufous ; ner- 
vures and end of the cell of the anterior wings rufous ; space 
between the median and submedian nervures of the anterior 
wings and margin near thcj anal angle of the posterior wings 
blackish: beneath as al>ove, but margins paler; costa of 
post(*rior wings and spots at the apices of both wings pale 
greyish : neuration of hind wings as in Ith. artena^ IIcw. ; 
lower discocellular bent to a right angle at the emission of 
the recurrent nervule ; middle discocellular gradually curved 
outwardly to meet the subcostal ; no upper discocellular, nor 
upper radial, 

Hab. Oaxaca, Mexico. 

10. Ithomia simplex, 

(J . Exp. 2'15 in. Antennee black ; palpi white, black an- 
teriorly ; head black, with white snots ; prothorax and thorax 
greyish black ; abdomen black, wnitish beneath : wings dia- 
phanous ; nervures, a narrow line at the extremity of the cell 
of tlie anterior wings, and a narrow margin round both wings 
black ; subcostal to the end of the cell rufous ; a white oblong 
spot close to the costa just beyond the end of the cell : beneath 
as al>ove, but with the markings rufous instead of black : 
neuration of hind wing the same as in Ith, artena^ Hew.; 
lower discocellular Imii to a right angle close to the origin of 
the lower radial ; middle discocellular gradually curved to 
meet the subcostal ; upper discocellular entirely wanting, as 
also the upper radial. 

. Like the , but the margins rather more broadly black; 
neuration of the hind wing like that of Ith, artenay Hew. ; 
upper discocellular nervure absent; upper radial leaves the 
middle discocellular at its junction with the subcostal. 

Hah, Costsi Bice (Oarviiol), 

Ohs, Very nearly allied to Ith, artena^ differing chiefly in 
the narrower borders to the wings and the smaller size of the 
white 8)X)t on the anterior wings. 

11. Ithomia parva, 

. Exp. 1*80 in. Antennae black; anterior wings diaphanouS| 
the end of the cell^ the nervures, and the borders of the whole 
of the wing-margins black ; next to the black spot at the end 
of the cell is a white streak extending almost from the costa, 
over the radials, nearly to the third median branch ; posterior 
wings diaphanous, the nervures and border of the outer maigin 
black ; beneath the markings are rufous instead of black, and 
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there are three small spots close to the apex of the anterior 
wings X neuration of hind wings as in lihomia cotytto^ Gudr. ; 
the lower discocellular is bent to an acute angle where a short 
recurrent nervule is emitted ; the middle discocellular is gra- 
dually curved to meet the subcostal ; both upper discocellular 
and upper radial are absent. 

Hat). Costa Rica {Carmiol). 

Oha. Allied to L cMytto^ but the inner edge of the black border 
of the apex follows the curve of the wing, instead of cutting 
straight across. It is also considerably smaller. 

12. lihomia vicina. 

^ . Exp. 2*25 in. Antennte black ; palpi white, black ante- 
riorly ; head and prothorax black, with white spots ; thorax 
black, with a central white streak ; abdomen brownish black, 
whitish beneath : anterior wings rather broad, rounded, dia- 
phanous, costal margin rufous; a pointed streak across the 
middle of the cell, and an irregular triangular patch at the 
extremity of the cell, brownish black, apex and outer margin 
with an irregular rufous border, narrower between the extre- 
mities of the radials and between the second and third median 
brandies ; a white oblong spot close to the costa, beyond the 
extremity of the cell, including a portion of the upper radial 
near its origin : imier margin black as far as the median ner- 
vure and its nrst branch ; outer margin of posterior wings 
rufous, bordered with black, nervures black ; tliere are whitish 
transparent spots near the marginal border of both wings, ex- 
cept between the third median branch and the lower radial : 
beneath as above, the dark markings of both wings being 
lighter rufous : neuration of hind wings as in /. Hew., to 
which this species is closely allied ; lower discocellular long 
and abruptly bent to an acute angle at the emission of the 
recurrent nervule ; middle discocellular long and curved pa- 
rallel to the subcostal j upper discocellular moderate, meeting 
the subcostal at a slightly obtuse angle close to the apical 
angle of the wing. # 

ncih. Costa Rica {Carmiol). 

Oba. Very closely allied to lihomia zea^ Hew,, but differs in 
being smaller and principally in having the markings at the 
apex of the anterior wings smaller, leaving the wing more 
transparent; the spot at the end of the cell is triangular 
instead of quadrate, and the mark across the cell more acute 
and nearer the body. 

13. lihomia lyra. 

S . Exp. 2*40 in. Antennas black ; palpi white, with the ter- 
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rainal joint black ; head and prothorax black, with white spots; 
thorax black, with a white central streak; abdomen black 
above, whitisli beneath : anterior wings diaphanous, costal and 
inner margins black • a black oblong 8 ]) 0 t covers the end of 
the cell ; outer margin black, deeply sinuated along its inner 
edge, with soinitranapareut white spots in the sinuses ; a white 
mark extends from tne costa beyond the cell, over the radials 
to the third median branch ; nervurcs black : pojiterior wings 
diaphanous, iiervuros and border of outer margin black ; be- 
neath as above, the dark markings of the upperside being 
fulvous instead of black : neuration of hind wing as in Ith, 
andromica. Hew. ; lower discocellular atrophied at the extre- 
mity* mkldle discocellular appears as a projection at the 
junction of the upper discocellular and upper radial ; the latter 
arc stout and well defined, the upper radial anchylosing with 
the sulxjostal close to the margin of the wing ; the lower radial 
is isolated and disconnected, appearing only towards the mar- 
gin of the wing. 

? . Like the male, but the dark markings rather broader, 
and the apical portion of the anterior wings more clouded, but 
leaving two chiar sjiots : neuration of the posterior wing as in 
? Ithonxia andronitca : the middle discocellular nervule is ab- 
sent, the upper and lower radials combine and then branch 
into a fork iialfwav towards the margin of the wing, 

na}>. Valley of the Polochic River, Guatemala; Calobre, 
Veragua (Arc ^) ; Costa Rica (Carmiol), 

01)8, Closely allied in structure and coloration to [, andromioaj 
but diifers in being larger, the anterior wings being less pro- 
duced and wider, and the dark markings and boraers being 
broader, and tJio white patch of the anterior wings narrower. 

14. Eresia nigripennis, 

(J . Exp. 2’45 in. Antonnee black, the club yellow ; palpi 
black, white on each side ; head and thorax black ; abdomen 
brown^ with a block line above and below : anterior wijqgg 

S reduced, apical angle rounded, black, with two series of in- 
istidet spots beyond the cell yellow ; there is also a yellow 
spot between the first and second median branches ; poijterior 
wings tawny red, costal and outer margins black, two tawny 
spots at the apical angle ; cilia of both wings wnute between 
the nervurcs : anterior wings beneath tawny at the base on 
each side of the median nervure, running into yellow between 
the first and second median branches ; a series of eight yellow 
spots round the outer margin, those in the apical angle elon- 
gated and extending to the margin ; another series of elongated 
spots between these and the end of the cell : posterior wings 
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tawny rod. paler in the centre ; a black line follows the sub- 
costal, and tlien forms a border to the outer margin, and in- 
cludes two white spots at the apical angle, followed by a row 
of lunules along the marginal border ; base of the costa yellow. 

Hah. Costa liica {Carmiol). 

Ohs. This species is rather like E. i>hiUyra^ TIew., in form, 
the apical {x>rtion of tlie anterior wings being broader, and the 
outer margin of the liind wings more rounded. In colour it 
differs in the anterior wings Iniing almost quite black, and in 
the absence of the black band across the hind wings, 

15. Eresia actinote. 

, Exp. 2*25 in. Antenna3, head, thorax, and abdomen 
black, the latter greyish white beneath : anterior wings black, 
with a triangular patch Including the cell and extending along 
the submedian nerviire to the posterior angle, and an oval sjx)t 
between the end of the coll and the apical angle tawny red : 

S osterior wings black, with a central large patch of tawny red 
ivided by the dark nervures : beneath as above ; but the ex- 
tremities of the oval spot of the anterior wings arc yellowisli, 
and a tawny-red submarginal line runs round the outer mar- 
gin ; posterior wings beneath dull brownish, yellowish at the 
base, with nervures black ; outer margin broadly black, witli 
a narrow tawny-red submarginal line. 

Hah. Valley of the Cosnipata, East Peru {H. Whitely). 

Ohs. This species is most like E. acranna^ Ilcw., of which 
Mr. Wliitely has also sent examples ; but, besides other minor 
differences, the narrow red submarginal line which surrounds 
the outer margin of the underside of both anterior and posterior 
“winga is sufficient at once to distinguish it. Like E. acrwlnay 
it a£o bears a deceptive resemblance to some members of the 
genus Acrcea^ 

16. Eresia ithomiola. 

Exp. 2*25 in. Antennce yellow, black at the base: palpi 
black, yellowish wliite in front j head black : thorax black, witli 
the wing-coverts tawny j^ellow ; abdomen black, yellowish be- 
neath : anterior wings nch tawny yellow, costa and terminal 
third black ; a black elongated spot on the first segment of 
the median nervure, another at the end of the cell, and a third 
outside the third segment of the median nervure : posterior 
•win^ black, the apical angle tawny yellow, leaving tlircc 
black marginal spots : beneath os above, the costa of the pos- 
terior wings tawny yellow, and the base yellow. 
jEToS. Valley of the Cosnipata, East Peru (//, Whiteh). 

Ohs. The resemblance between tliis species and Ithomia 
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semifulva described above, which, though frequently sent in 
Andean collections, was not found by Mr. Whitelpr, is most 
striking. It belongs to the same group as E, ettntce^ Hulm., 
but is unlike in coloration any species 1 am acquainted with. 

17. Eresta pusilla. 

i . Exp. 1*25 in. Like E. ojfeflay Hew., but differs in being 
much smaller, the anterior wings Ijeing less produced. A 
series of three wliite spots divide the costa oi the anterior 
wings into four portions, the basal portion btung the largest ; 
the costa itself is dull black, like the wings, tinder each of 
these spots is another larger spot, the innermost reaching to 
the inner margin : the white belt of the hind wings is nar- 
rower : ben(jatli it differs chiefly in the arrangement of the 
white spots of the anterior wings, which are placed as above ; 
the hind wings have a distinct siiWargiual lunate band. 

Ilab, Valley of the Cosnipata, East reru {H. Whitely), 

1 8. Eitnim ddororhoa. 

cj . Exp. 2*60 in. Antennaj long, black ; palpi white : head, 
thorax, and alxlomen black : wings black, the outer naif oi 
th<' posterior wings rich glossy green : beneath greenish grey 
variegated with Inack spots — one across the cell of the ante- 
rior wings, another transverse, with a bifurcation upwards at 
the end of the cell, another transverse, followed by two elon- 
gated spots bevona the cell, then an irregular narrow trans- 
verse spot, followed by four round ones placed transversely, 
then three more no^r the apical angle of the wing ; below this 
series is a large black patch between the median nervure and 
its first and second branches, another between tlie second and 
third median branches, others beyond them again, and finally 
a large patch near the anal angle : on the posterior wings a 
tawny band stretches from the base of tlie wing over the inner 
half of the cell, and inwards almost to the abdominal margin; 
it is then confined between the third median branch and lower 
radial, spreading over the latter, however, as it approaches the 
outer margin. Above this band there is a black spot between 
the precostal and costal nervures, a series of four between the 
costal and subcostal ; between the subcostal and upper radial 
are tliree round spots, with a transverse thick line between 
each of them : a similar series is shown between the upper 
and lower raaials; in the cell are three conspicuous spots; 
below the tawny line and between the third and second median 
branches is a series of spots, as follows, — first a round one. 
then a cross line curved downwards, then a large spot followea 
by two others placed side by side, lastly a triangular spot 
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with the apex pointing inwards ; between the second and first 
median branches is another exactly similar series, and between 
the first branch and the inner margin are six spots placed in 
pairs. 

JBai. Valiev of the Cosnipata, East Peru (II. Whitely). 

Ohs, Allied to E. sophrontsha (Or.), but very distinct, the 
outer portion of the posterior wings being green instead of blue, 
and the markings beneath much more clearly defined and 
differently arranged. 

19. Eunica eUgans. 

, Exp. 2*65 in. Antennaa black, fulvous at the tip beneath ; 
head, thorax, and abdomen black ; prothorax brown : wings 
above brown, suffused with blue on the basal half : posterior 
wings rounded, slightly indented between the nervures, the 
cilia of both wings rather paler : beneath brown, the posterior 
wings paler, gn^yer, and rather lustrous : base of the anterior 
wings paler, a dark spot in the middle of the cell : apex of the 
anterior wings pale greyish, lighter next the outer margin, the 
light part bounded by an irregular faint dark line : on the 
posterior wings are a series of six nearly obsolete ocelli between 
the nervules, halfway between the cell and the outer margin : 
a series of V-shaped lunules follow these as a submarginal 
waved line ; there is a dark border next the fringe ; inside the 
lunules is a very irregular dark band passing across the wing 
from the middle of the costa, outside the cell, to the middle of 
the inner margin ; there is also a black spot inside the cell, 
another across the opening, another (comma -shaj)ed) between 
the subcostal and costal nervures, and, finally, one between 
the costal and the costa itself. 

Hah, Apolobamba, North Bolivia (Pearce) : Pozzuzo, Peru 
(Pearce) \ valley of the Cosnipata,^ Peru (II. Whitely). 

Obs. Most nearly allied to jE'. becktna^ Hew. ; but the blue ^loss 
of the wings is more restricted and darker ; the anterior wings 
are broader and less pointed, and bear no white spots ; the 
posterior wings are less produced : beneath, the markings of the 
posterior wings are rather more distinct, and there are no light 
spots in the dork portion of the anterior wings. 

20* Eunica tenebroaa. 

<y . Exp. 2*60 in. Antenna black, rufous at the tip beneath ; 
head, thorax, and abdomen black : wings rounded, dark brown, 
glosim with deep blue towards the base : there is a black patch 
of hair-like scales about the basal section of the subcostal 
i?»rvure of the posterior wings ; anterior wings beneath brown, 
the base, apex, and nervures paler ; there are two dark marks 

Ann. Mag. N. Hist. Scr. 4. VoL iv. 1 S 
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across tlio cell, and a black patch about the origin of the first 
median bratica, two small spots and some irregular whitish 
marks near the apex of the wing : posterior wings rich brown, 
mingled here and there ^^itli a rufeseent tinge; two small 
ocelli are placed between the radials, surrounded by a common 
ring ; a flaik curved line nearly touches this ring from the 
costa, and g<>es as far as tlie third branch of the submedian 
nervure, and thence to the inner margin by a series of 
waves; another curved line extends from the costal to the 
subcostal, and two dark marks cross the cell; near the anal 
angle and outer margin arc thicc indistinct lunules ; a waved 
liiu* follows the outer maigin. 

Iltih, l*025ZUzo, East Peru [Pearce), 

Ohs, Near Euntca caricij ITew., but the anterior wings are 
much darker and the blue* more diffused : beneath the markings 
aie quite similar, but the light markings at the apical angle 
of the anterioi wings are more numerous and extend furtlier 
along the costa. 

21. Euntca hrunnea, 

cf . Ex}). 2*90 in. Antennce black, with a row of white sjiots 
Ixmeath ; palpi brownish white, the third joint black above ; 
head black ; prothorax brown ; thorax and abdomen black : 
anterior wirrgs elongate, the outer margin concave, brown, 
purple at the base ; the apical portion of the wing is paler, 
crossed by a dark band running from the costa to the middle 
of the outer margin : j)Ostcrior wings brown, with a purjde 

f ^loss towards the base, and an indistinct dark submarginal 
ine surrounding the outer margin ; beneath paler brown, the 
dark band of the upper surface more prominent; there is 
also a dark band Ixyond the cell extending to tlie posterior 
angle ; }X)flterior wings beneath with a bipupillate ocellus ex- 
tending from the subcostal to the lower raaial nervule ; two 
other ocelli between the branches of the median norvules, that 
nearer the anal angle the larger; a dark submarginal line 
surrounds the outer margin ; anotlier line extends m a curve 
from the costal nervure downwards to the third branch of the 
median, and thence direct to the inner margin by a series of 
lunate marks ; a curved line closes the cell, within which are 
a pair of small spots ; a dark line also curves upwards from 
the first section of the subcostal to the costal nervure. 

Hah, Valley of the Cosnipata, East Peru WhiieltA, 

Ohs, Allied to Euntca caralis^ Hew., but has leas blue ou 
the anterior wings, and the posterior wings are less produced 
at the anal angle: beneath, the markings of the posterior 
wings are quite different, and are well defined instead of being 
conmed and indistinct. 
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22. Cyhdelis holiviana* 

(J. Exp. 2*20 in. Antennce black, dotted with wliito, be- 
neath brown ; palpi brown above, grey beneath ; head, thorax, 
and abdomen black, the latter lighter beneath : anterior wingH 
with a notch on tlie outer margin, on each side of which, be- 
tween the nerviiles, i]ui cilia are white ; dark glossy brown, a 
white spot with blue edging beyond the cell, another between 
tlie first and second incclian branches, one near the costa be- 
yond the third subcostal branch, ami a fourth near the apex, 
uetween the subcostal and n]>per radial ; there arc three Hrnall 
])lue spots in the c(*ll, another close to the costa, and two more 
between tlie end of the* coll and iniddhi of the outer margin : 
posterior wings produced at the anal angle, dark brown, with 
a large central blue patch ; outer margin ncanvst the anal angle 
and subinarginal line black ; cilia nearest the apical angle 
white : base of the anterior wings beneath ])ale reddish, with a 
ruddy sjx>t within the cell, apex whitish, variegated with dusky: 
posterior wings tinged with lilac and variegated with brown 
ftcales; an irregular brown band crosses tlie cell, another, 
much broken, crosses the wing, with the general contour of 
the outer margin; five indistinct oc(dli beyond the cell, and a 
subniarginal line of lunules parallel to the outer margin, the 
apical portion of which is whitish, the anal jiortion brown. 

Hob, Apolobamba, North Bolivia [Pearce), 

01)8, Allied to C, ninasylusy Dby., but is larger and darker, 
with the central spot of the hind wings blue instead of white in 
the middle, and the markings of the under surface more distinct. 

Mr. Pearce brought several specimens of tliis sjiecies, all 
agreeing with one another. 

23. Perlsama hilar a, 

. Exp. 1*85 in. Antennae black, club fulvous beneath ; 
palpi white at the base, the terminal joint being black ; head, 
thorax, and abdomen black, the latter greyish white licneath : 
anterior wings black, a line within the cell lying close to the 
median nervure, ana passing out to Wtweon the first and 
second median branches, a broad patch extending from between 
the second and third median branches to the posterior angle, 
an oblique spot bejrond the cell and another near the apical 
angle shiny metallic greenish blue j cilia of the outer margin 
white between the nervures : posterior wings black, cilia white; 
a Bubmarginal band of metallic blue diviaed by the nervules 
extends from the submedian nervure to the end of the upper 
radial : iMMiad half of the anterior wings beneath crimson (except 
along the costa and the base itself, which are grey) ; apex of 
the wing grey sprinkled with black scales, between this and 
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the crimson hlack, on which near the costa is a white spot 
followexl by a blue dash : posterior wings cinereous, costa red ; 
a very irregular narrow black band crosses the wings^ from the 
costal to the inner margin, and a lunulated submarginal band 
skirts the outer margin ; ]>etween the radials are two very in- 
distinct black spots, about which and towards the costa is a 
brownisli cloud. 

Huh, Valley of the Cosnipata, Peru {Whifely). 

Oha. In the markings of the upper surface ithis species resem- 
bles Periaama Lehasii\ Cxudr. ; on the underside it ditfers in the 
greater extent of crimson on the anterior wings, in the much 
greater irregularity of the inner dark line of the Dosterior 
wings, and in having the black spots scarcely traceable. 


24. CalUcore neglecta, 

cj . Exp. 1*80 in. Antenna) black ; palpi black above, white 
beneath ; head black ; thorax tinged with green ; abdomen 
black above, beneath white : wings blue-black, cilia white ; 
base of the wing sprinkled with shining blue scales ; a blue 
or golden -green band crosses the anterior wing from the sub- 
costal to the inner margin near the anal angle ; another band 
of the same colour, followed outwardly by another narroMT 
duller line, occupies the middle of the posterior wing near the 
outer margin : base of the wing beneath, apex, and outer mar* 

S *n white, central portion crimson, the rest black ; a narrow 
ack line follows the outer border, and another parallel to it 
skirts the apical angle ; posterior wings white ; a narrow sub- 
marginal line, two lines parallel to the outer margin coalescing 
in a red costal line, black ; two black central rings, one (pear- 
shaped) including one black spot, the other (oval) including 
two spots ; two other black lines cross the base oi the wing^ 
and follow down the inner mamin. 

Hub, Apolobamba, North Bolivia {Pearce ) ; vall^ of the 
Cosnipata ( Whitelg) ; Pozzuzo, Peru {Pearce) ; Ecuador ; 
New (Iranada ; central valleys of Guatemala {mlvin <fc GW- 
man), 

Obs, Most nearly allied to C. anna^ Gudr*, but differing in 
having a double band to the hind wings, the upper one of the 
same lustre as that of the anterior wings. CC cUfmeimy with 
which this speciea is usually placed in collections, has but a 
single dull-coloured band, and oeneath is distinguished for the 
great size and width of the black markings. 

The species, as will be seen from the above list of localities, 
has a wide range in the valleys of the Andes, thence extend- 
ing northwards into Central America as far as Guatemala. 



from Tropical America, 


177 


, 25. Gatagramma tiUxma^ 

cf . Exp. 2*25 in. Antennaa blaxjk ; palpi black, anteriorly 
white ; head black, with small white spot^ near the origin of 
the antennm ; prothorax black ; thorax and wing-lapjMJts 
brown ; abdomen black : anterior wings crimson on the basal 
portion, the inner margin, costa, ana apical portion black 
glossed with deep blue ; there are thr(‘-c reddish spots near the 
apex of the wing : posterior wings black, glossed in the centre 
with deep blue; brownish hair-like scales cover the basal por- 
tion ; the anal angle is slightly prominent, and the cilia be- 
tween the nervurcs are white : Ixmoath, anterior wings as 
above, but paler, and the black portions without the blue gloss; 
a yellow band crosses the apical angle, cut near the outer 
margin by a submarginal blue band, which follows the bend 
of the same angle : the posterior wings have an irregular oval 
yellow ring enclosing two pairs of blue spots divided by a 
yellow line; yellow fines extend along the costa, over the 
aubmedian nervure, and parallel with the inner margin between 
these and the oval ring is another yellow line; crossing the wing 
outside tlie ring, and following its curve, is a broad blue line, 
and between this and the outer margin a yellow band, which, 
however, does not turn the anal angle. 

$ , Similar to tlic male, but larger, the anterior wings less 
pointed and rounder; a yellow streak crosses the apical 
angle. 

Hob. Borders of the forests of Guatemala, on both the 
Atlantic and Pacific sides of the cordillera. 

0h8, This species is very closely allied to the Amazonian 
species dcscrib^ by Mr. Hewitson as ( 7 , matmunm ; but I have 
seen so very many specimens, none of whicli quite correspond 
with Sottth-Amencan examples, but which agree most closely 
with one another, that I am satisfied the two species can 
always be distinguished. There is a wide gap l)ctween the 
ranges of C, maimuma and < 7 . titania ; the latter, though 
abundant in Guatemala, and ran^ng, I believe, as far south as 
Nicaragua, has not yet been taken anywhere southwards of 
this p^t; the former has not yet been met with beyond the 
districts bordering the Upper Amazon and its affluents, and 
even there seems to be a scarce species. The most noticeable 
dififerences between the two are as follows : in C. Htania the 
crimson patch of the upper wines is more restricted, and the 
ditfk parts glossed with blue, the anal angle of the posterior 
wings is more produced, and the patch of blue more widely 
ditfbsed; on the underside the yellow lines are constantly 
narrower* 
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26. Catagramma casta. 

cJ . Exp. 2*25 in. Antennfp black ; palpi black, with a lateral 
white streak ; head black, with two frontal 8{)ots, three on each 
side near the origin of the antenna3, and a streak behind the 
eye white ; prothorax and thorax black ; alxlomen black, with 
a yellow streak benc'atli j front legs black, with the extremity 
and a streak on the outside of the tibia white : anterior wings 
broad, but somewliat obtusely pointed at tlie anex, deep glossy 
blue, cxeej)t at the apical angle, which is black ; rathi'r nearer 
the ai>ex than the extremity of the cell is a small yellow band con- 
sisting of tlirce spots divided by the nidial nervures : posterior 
wings rounded, tli(' anal airgh* hardly projecting, deep glossy 
blue, ratlier brighter rouncl the outer margin ; cilia Ix^een 
the nervules white : anttu-ior wings Ix'neath black, Imse of the 
csoflta yellow : tlie yellow band of the upperside is much 
longer, extending from th(‘ costa to the second median branch ; 
a crimson j)atch co\ ers the t ntire eidl and basal portion of the 
wing from the centre of the inner margin ; a blue submarginal 
line follows the bend of the apical angle : posterior wings black, 
an indistinct oval yellow ring in the central portion of tlie 
wing includes three bluish spots, with a yellow dash b(*tween 
them ; on the basal side of this ring is another, broader yellow 
line reaching fiom the costa towards the inner margin ; out- 
side th(' ring is a series of eight light -blue linear spots cross- 
ing the intei spaces between the nervures from the costa to the 
inner margin ; a narrow yellow subinarginal line follows thfs 
outer edge. 

llah, Easteni slope of the mountains of Oaxaca, Mexico, at 
an elevation of almut 3(X)0 feet. 

Ohs, A beautiful species, belonging to the C.maimnma group, 
but differing from all its congeners by its colouring above, 
which is uniform deep glossy blue varied only by the small 
yellow spots near the apex of the anterior wings. 

27. Ejjicalia regina. 

d' . Exp. 2*90 in. Antennas black : palpi green in front, the 
terminal joint black above ; head and tliorax black, protUorax 
dark brown ; abdomen black above, greenish beneath ; wings 
deep black, a broad band across the anterior wings from me 
costa, past the end of the coll, to tlie first meddan branch, a small 
transverse band consisting of three spots, and the apex of the 
posterior wings blue, as in Ep. anoea ; there is a small red 
spot near the anal angle of the hind wings : beneath grass>- 
green, the hands of the upperside much paler, almost white ; 
there is a dark spot in the cell followed by two cross lines, 
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also a dark mark outside the light cross band near the outer 
margin ; on the posterior wings a narrow dark waved line, the 
main direction oeing nearly straight, crosses the wing from 
the middle of the costa, past the end of the cell, towards the 
inner margin ; another short broken line passes from the costal 
nervure to the middle of the cell ; there arc four spots between 
the cross line and the outer margin, tlie innermost black and 
white, the middle ones white, and tne uppermost black, with 
a few ta%ny scales on its inner side ; a very faint submarginal 
line follows the curve of the outer edge. 

? . Similar to the male, but browner, and has two red 
marks within the cell, a dark submarginal line on llie posterior 
wings, inside of which are four black spots, tliat nearest the 
anal angle bearing a blue pupilla. 

Hah, Caraccas, Venezu^a (A, Goeriny), 

Ohs, Allied to E, aykiuray Dby., but without any tawny 
colouring on the ][)Osterior wings ; apex of the posterior wing 
greenish blue, as in E, Hcwitsoniy Feld. 

28. CalUthea Wldtelyi, 

$ . Exp. 2*55 in. Antennae black : palpi grey in front ; 
head and prothorax black, thorax ana aodomen tinged with 
dark blue : wings rich glossy bluej^ rather darker towards the 
base ; costa and apex of the anterior wings black ; a broad 
curved green banci crosses the wing at its widest part to the 
anal angle : a band of the same colour borders the outer mar- 
gin of the posterior wing ; the margin itself is black, and the 
cilia white : beneath bronzy green, the base only of both wings 
red : there are four black spots near the outer margin of the 
anterior wings ; four rows of black spots follow the curve of 
the outer margin of the hind wing ; the innermost passes Just 
outside the cell, and consists chiefly of rather elongate trian- 
gular spots ; in the next the spots are almost circular ; in the 
next the spots become lineiform towards the inner margin ; in 
the outermost the spots are lunate. 

Rah. Yalley of the Cosnipata {IL Whitely), 

29. Paphia lineata, 

A . Exp. 2*90 in. Antemiaa and head wanting ; thorax and 
abdomen greenish black : anterior wings considerably pro- 
duced at the apical and strongly falcate at the anal angle, 
outer margin slightly concave, very dork green ; base of the 
wing, a series of six spots arranged across the apical angle 
and thence down the outer margin, and the wliolc of the poste- 
rior wings green : posterior wings show a notch, but arc with- 
out cauual appendage : beneath glossy brown freckled with 



180 Mr. 0. Salviii iiew Species of Batterjlies 

white and darker brown ; a dark band crosses from tlie ^ical 
angle of the anterior wings to the second section of the 
median nervure of the posterior wings ; another reaches from 
the apical angle of the hind wings to the inner margin ; and a 
third, parallel to the last, forms a chord to a portion of the 
curve of the outer margin, near which arc four ver)’’ small 
white spots. 

Hab, Apolobamba, North Bolivia {Pearce), 

Ohs, The markings of the underside of this species coirespond 
with those of P, Imirtra' on the upperside it rtisembles P. nujorisy 
Feld., without the caudal appendages. 

30. Papilla indigotica, 

$ , Exp. 3*30 in. Antennai black ; palpi brown, freckled 
with white ; head and thorax dark greenish ; abdomen dark 
indigo-blue : anterior wings have the aT)ical angle pointed, the 
outer margin straight to the bend of tne anal angle, which is 
only slightly falcate ; dark indigo-blue, lighter at the base ; 
costa freckled with pale bluish-green scales ; a curved band of 
pale bluish green crosses the apical angle from the costa to the 
outer margin, the posterior wings, which arc dark indigo-blue, 
lieing bordered with the same colour : posterior wings with a 
simple caudal projection : hpneath rich reddish brown, freckled, 
especially near the costa of the anterior wings, with white ; a 
darkish band crosses the cell, another starts irom the middle 
of the lower radial, and reacncs to the second section of the 
median nervure of the posterior wings ; another band. crosses 
the posterior wings from the apical angle to the inner margin; 
and another, parallel to the last, forms a chord to part of the 
outer margin ; outside this last band is a broad whitish line, 
and near the base of the caudal projection a spot outwardly 
black, inwardly white. 

Hah, Calobre, Veragua {Arci). 

Obs, Closely allied to P. chceroneay Feld., but much darker 
blue, P. chcpronea being green rather than blue. The band 
across the apex of the anterior wings is less distinct. 

31. Paphia zeltca, 

? . Exp, 3*1© in. Antennse black; palpi brown, freckled 
with white scales ; head and thorax greenish ; abdomen dusky : 
anterior wings slightly acute, outer margin slightly convex:, 
anal angle strongly falcate ; dark purple brown ; a broad tawny 
band, slightly curved, crosses the wmg beyond the cell from 
the costa to the anal angle, but does not extend over the hook : 
posterior wings deep purple brown, witli long, slightly spatulate 
caudal appendage ; anal angle mutilated^ apical angle tawny : 
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beneath brown, rather paler where the crosa band on the upper- 
Bide of the anterior wings is situated, freckled with darker 
and white spots, the latter chiefly along the costa of the ante- 
rior wings, across the cell of wnich are two dark bands, the 
innermost of which extends over the cell of the hind wings ; 
a dark band also crosses both wings from the middle of the 
upper radial of the anterior to the second section of the median 
nervure of the posterior wings ; there are also two parallel 
transverse cross bands on the lower wings, the uppermost 
reaching from the apical angle to the inner margin. 

Hah, (valobre, Veragua {ArcS), 

0b$, Near to Paphia xenica^ Bates, from Guatemala; but the 
base of both wings is rich purple instead of greenish, and the 
markings of the underside are much more distinct. 

32. Paphia proserpina, 

<J . Exp. 3*40 in. Antennae black ; palpi with a central black 
line laterally freckled with white seales ; head, thorax, and 
abdomen greenish black : anterior wings slightly acute, outer 
margin slightly concave, anal angle falcate ; ver^ dark indigo- 
blue, lighter and greener at the base of l)Otli wings ; neai* the 
apical angle of the anterior wings are three faint bluish spots, 
and the outer margin of the hind wings is similarly coloured : 
the posterior wings bear a notch, but are without caudal ap- 
{lenaage : beneath rich ruddy brown, sparingly marked with 
white scales ; there are throe very indistinct white spots be- 
tween the end of the third median branch and the anal 
angle of the posterior wings. 

? . Exp. 3*80 in. Base of both wings and a conspicuous 
patch consisting of three spots near tJie apical angle of the 
anterior wings blue ; posterior wings with caudal projection : 
beneath ruddy brown, paler than in c?, and freckl^ more 
strongly with white ana dark marks, especially on tlie costa 
of the anterior wings ; between the outer margin and the ex- 
tremity of the lower radial are five white spots, each with a 
smaller black spot on its outer c'dge ; the caudal projection 
and the port adjoining are irrorated with black and white. 

HfA, Valley of the liio Polochic, Guaiem^fu 

Ohe, This is a largo showy species, not nearly allied to any 
with which I am acquainted. 


[To be continued.] 
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MceurB. Hancock & Atthey on a new 

XX.— Ort a new Labyrinthodont Amphibian J^rojn the Northum- 
berland CoaUfieldy and on the occurrence in the same l^ycolity 
^Anthracosaurus Ruaselli. By Albany Hancock, F.L.B., 
and TiioH. Atthey. 

We have recentljr obtained from the black shale associated 
with the Low-main scam at ISIewsham Colliery, in the neigh- 
bourhood of Ncwcastle-unon-Tyne, the remains of a small 
amphibian belonging to rrof. Huxley’s genus Urocordylus^ , 
Tins is the second generic form that has occurred to us m this 
locality of the interesting series descrilK^d by that learned 
pal icon tologist from the Jarrow Colliery, in the county of 
Kilkenny, lireland. We propose to name this species Urocor^ 
dyluit reticniatm. We have adopted tlic spccitic denomination 
rotlcakitus as expressive of the reticulated stnicture of the sur- 
face of the cranial bones. The specimen now before us is 
composed of the head and twenty-three or twenty-four ver- 
tebrR5 in a continuous scries ; the dorsal aspect of the head is 
exposed to view, and the vertebrse lie with their left sides 
uppermost. ^Hie entire length of the specimen is 2| indies. 
1 he head, which is much crushed and injured by the fracture 
of the bones, is of a subtriangular form, with the posterior 
region truncated, and tapering in front to a short rounded 
snout 5 and there are two large curved horns projecting back- 
wards from the occipital region, like those ot Keraterpeton}. 
In Prof. Huxley’s species, the horns were not observed; but 
this is not to be wonderea at, for the head was in a very bad 
state of jjreservation. In our sjMjcimen, too, the lionos are bo 
much broken up that it is impossible to determine their forms ; 
the surface, however, of several of them is in excellent con- 
dition. and exhibits, in the most distinct manner, a coarse 
reticulated structure of elevated ridges or lines, wnich, from 
the elongation of the meshes in some of the bones, have the 
appearance of strong, raised, parallel strim. The head mea« 
sures from the snout to the occipital margin in,, in width 
at the broadest jiart Ain. ; the honis are -^^in. in length. 

Two or throe tcetn are distinguishable in one of the man- 
dibles, but are somewhat injured: they arc small, have the 
sides nearly pa^Uel, and are sligntly curved ; the apices are 
apparently abruptly pointed. The stomal plates me distinctly 
displayed, but are in a much disturbed condition; all the 
three, however, can be made out, two of them being much 

♦ On ft Collection of Fossil Vortebrata from the Jarrow Colliery, 
County of Kilkenny, Ireland,” by Thos. H. Huxley and E, Pemeval 
Wright (Trans. Royal Irish Academy, 1^^7, vol. xxiv.). 
t Bee up, dt. 
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mutilated* Thejr He immediately behind the head, at the left 
side of the specimen, towards the ventral aspect; two are a 
little in advance of the third. Thejr all have the surface 
covered with a minute reticulation of raised lines, which assume 
a radial disposition, as if from centres of ^owth. Behind the 
plates, on the left or ventral side of the body, there is a sort 
of roll, as it were, extending some way backwards, which 
seems to be composed of minute elliptical scales ; they arc, 
however, very indefinite ; their exact form could not be de- 
termined. 

The vertebree, of which there are twenty-three or twenty- 
four, are very apparent, but their precise form is rather diffi- 
cult to make out ; they are nevertludess in regular order, but 
are somewhat obscured by the matrix. They each Ix^ar a long, 
compressed or flattened, plate-like dorsal lupine, which is as 
high or a little higher tlian the centrum j its dorsal or free 
margin is truncated and serrated ; Indow it is contracted in 
the antero-posterior direction, and, expanding above, somewhat 
resembles a fan, the resemblance being heightened by the 
strong radiating striaa that cover the sides. They arc very 
similar to the vertical j)rocc88es of Urocordylvs Wandesfordiij 
but more particularly agree, in proportion and character, with 
the subvertebral bone or spine. The three or four terminal 
posterior vertebrai have in addition Bubvertebral Inmes similar 
in form and size to the dorsal spines. From this fact it would 
appear that these three or four vertebree lielong to the tail ; 
and if the new species is as rich in caudal vertebree as U, 
Wandesfordiiy our specimen must have lost at least seventy 
of the bones of its tail. U, reticulatus has tlicreforc about 
twenty trunk or precaudal vertebrae, the number that is found 
in Prof. Huxley’s species, llie vertebra? are about inch in 
length, and in height ^ inch, including the dorsal spine ; the 
height of the caudal vertebrsfj, measuring from the upper 
margin of the dorsal spine to the lower margin of the subver- 
tebral bone, is ^ inch. The zygapophyses project laterally as 
well as forward and backward. 

There are slight indications of anterior and posterior limbs ; 
but the appearances are too vague to be worthy of further 
notice, beyond that a fragment of bone seems to mark the 
place of the posterior limb near the termination of the trunk- 
vertebree. And not far from this point there is also a small 
bone, which is probably one of the phalanges. 

The length of the specimen, including the head and tnmk- 
Yertebrie, ns only one-fourth that of the same parts of U, 
Wwuieejbrdii ; we may therefore conclude that the latter 
species is four times the si:^o of U, reticulatus. When perfect, 
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U, Wandesfordit is upwards of 18 inches long ; consequently 
the new species would measure 4^ inches if entire. 

U, reticulatus is evidently closely related to Keraterpeton^ 
as is proved by the fonn of the head, the two occipital cornua, 
and also by the character of the sternal plates ; so mose, indeed, 
does this relationship appear to bo, that we have some doubt 
whether it should not bo placed in that genus. It is true that 
no occipital horns were observed in U, Wandesjm^dii ; but the 
skull of Prof. Huxley’s specimen was so much crushed and 
disturbed that much stress cannot be placed on this negative 
fact ; and the vertebraj of our species resemble more closely 
those of Urocordylm than they do those of Keraterpeton, 
Moreover in the latter form there is a perceptible dimi- 
nution in the size of the nineteenth vertebra, and so on to the 
tail, while in our sj^ecies the last of the three caudal vertebras, 
the twenty-third or twenty-fourth, is as large as any of tlie 
trunk- vertebrae, agreeing in this respect with Urocord'^ua^ and 
signifying that U. reticulatus has a long and powerful tail, 
which is the characteristic feature of the genus. We have 
therefore provisionally placed our new species in that genus. 

Another question arises. Is Z7. reticulatus a distinct species ? 
or is it merely the young of U. Wandesjhrdii'i We believe 
it to be distinct, because the vertical nrocesses of the vertebwe, 
though strongly resembling those of that species, differ con- 
siderably from them in certain particulars. The character of 
the sternal plates is also different, and the surfacc-structuro of 
the cranial bones is apparently peculiar; but it must be 
allowed that this feature may be wanting in U. Wandt^rdii 
merely on account of the curious state of preservation of the 
specimen from which that species was de8cril)ed. But be this 
as it mav^ the interest of this discovery is not lessened ; and, 
indeed, this addition to the coal-fauna of the district is the 
most imjiortant that has been made since our acquisition in 
1867 of Ophiderpeton. another of Prof. Huxley’s genera from 
the Kilkenny coal-shales. And we cannot but deem ourselves 
fortunate in having met with this new species of so rare a 
form of Labyrinthodont Amphibian ; for much novelty is not 
now to be expected from the shales of Newsham and Orom^ 
lington, whicu'have been assiduously searched for the last 
fifteen years. 

Anihracoaaurm RuaBeUi^ Huxley, 

A large fragment of the skull of this rare fossil was obtained 
a short time ago at Newsham ; it is a portion of the anterior 
part of the cranium, and happily exhibits characteristic features 
that cannot well be mistaken. The snout is wanting, Wng 



185 


fr(mx the Northumberland CoaUJleld. 

broken off diagonally backwards from left to right : and pos- 
teriorly the 8[>ecimen is broken away in a parallel diagonal 
line a little behind the great vomerine tusks ; so that on the 
right side nearly the whole of the maxilla is present ; on the 
left the fracture passes close to the base of the large vomerine 
tusk, consequently the maxilla of this side is almost entirely 
wanting. In form the specimen is rhomboidal, being diago- 
nally broken across before and behind ; the sides are perfect ; 
it measures lengthwise inches, in breadth 6 inches. 

Both the dorsal and palatal surfaces have been cleared of 
the matrix, a work of much care and labour ; and though the 
parts are crushed and distorted, many of the character are 
well preserved. The sculpture of the bone on tlie dorsal sur- 
face IS distinctly displayed, and is of the usual Labyrinthodont 
character, resembling very closely that of Pteroptax ; but the 
pits or depressions are less regular, and the surrounding ridges 
are rough and much broken up. The frontal bones are broken 
away l^fore and behind, but the greater part of them is evi- 
dently present; they are considerably elongated^ and are a 
little expanded in n-ont. A triangular bone, with its apex 
forward, is intenxised on either side between the frontals and 
tlie maxillsQ; these bones are probably the postfrontals^ or 
they may be the prcfrontals a^d the postiVontals in combina- 
tion. On the left side a fragment, probably of tlic nasal bone, 
is wedged in in front, between the anterior extremity of the 
frontal and the maxilla. The sutures arc represented by wide, 
smooth, depressed lines, but, with the exception of those of the 
frontals, they are not very easily determined. 

The other side of the specimen exhibits the roof of the 
mouth, but the bones arc so much crushed and broken that it 
is impossible to make out their forms and limits. Suffice it 
to say that, a little in front of the great vomerine tusks, there 
is, on each side, a large deep depression (which two depres- 
sions are undouotedly the anterior palatal foramina), and that 
immediately behind and towards the outer margin ot the right 
vomerine tusk a circular depression, ujiwards of half an inch 
in diameter, indicates the position of the right posterior naris. 

The teeth belonging to the fragment are nearly all present ; 
but many of them are broken down and displaced, and only 
a few retain their apices. The two great vomerine tusks are 
not much disturbed ; that on the right side stands erect, but a 
large portion of the crown has disappeared. It is placed 
Aomewnat nearer to the maxilla than to the centi*al line of the 
4ikuU, and is not very far from the anterior margin of the spe- 
cimen; what remains of it is 4 inch in heigh^ and it measures 
across the widest part of the base | inch. The left vomerine 
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tusk 18 crushed down close to the posterior margin of the 
sjiecimen, with its base near its proper ^losition, not far from 
tue maxilla, and the apex pointing inwards : it is broken 
acn)ss near to the middle ; and the basal portion overlies, to 
some extent, tlie upper part. When jicrtect, this tusk could 
not be less than two iuches long, and is about an inch wide 
at tlie base. 

Four teeth, upwards of half an inch long, lie upon the base 
of this large tusk, an<l another, about ttic same size, lies 
pressed down a little in front of it ; these have their bases 
attaolied to the maxilla, and are the only maxillary teeth of 
this side, a very small portion of the maxilla being present. 
In front of these teeth a short space intervenes between them 
and the base of a large tooth, which stands erect, and is 8 inch 
in diameter ; the crown lies pressed down in contact with the 
basal jiortioii, and with it measures nearly an inch in length. 
A large depn'ssion is immediately in advance of this tooth, 
separating it from two other teetli ccpially large, or, perhaps, 
a little larger, which are crusluMl down confusedly, one over 
the other, at the anterior extremity of the specimen. These 
three large teeth would seem to belong to the prsemaxilla. 
The teeth of tin* maxilla of the right side are well displayed ; 
they stand up, for the most part arranged along the alveolar 
ridge with their crowns (some of which are perfect) inclined 
backward and inward. There arc thiilecn of tliese teeth; 
they vary somewhat in size, and commence in front in a line 
with the base of the vomerine tusk. The first seven are placed 
close together ; the first and seventh are larger than the rest, 
and are | inch wide at the base ; two or three of the smaller 
have the crown complete ; when perfect, the large ones must 
have been upwards of half an inch long. A short space now 
intervenes in the series, and then there is r cluster of four 
more teeth, three of which are rather large and one smaU, the 
latter being placed between the first and second of the three ; 
all their crowns ore broken off ; the bases of the three larger 
measure 1 inch in diameter. Behind these is a large depres- 
sion ; and then the scries is terminated by the two last teeth, 
the twelfth and thirteenth, which are placed near to each 
other. All that remains of the former is a very short stump, 
almost 4 ipch in diameter; the latter is apparently quite 
small, and is represented by a mere fragment, which is placed 
close to the fractured margin of the specimen. 

In number and size the teeth do not exactly correspond to 
those of the specimen from the Lanarkshire coal-field described 
by Prof, Huxley ^ ; but the disparity in these respects does 
♦ Journal of the Qeologrioal Soc. vol. xix. p. 6(5, 1863. 
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not amount to much. In the Scotch Bpecimeu there arc thir- 
teen teeth dcBcribod in the left prcemaxilla and maxilla, while 
nineteen arc enumerated ae attached to the same bones of the 
right side. In our Bi>ecimen there arc thirteen maxillary teeth 
on the right vsidc and three prsemaxillary teeth on the left, one 
or two apparently being wanting. So it would seem that the 
Newsham specimen, when perfect, had, in all probability, six- 
teen or seventeen teeth in tlie upj)er jaw on each side; but as 
the number in the two sides does not apparently agree in the 
Scotch specimen, our specimen may have had two or three 
teeth mon*, or less on citjuT side, thus altering the number to 
thirteen or nineteen, as in the s])eciimm described by Pn)f. 
Huxley. . 

The palatal teeth, however, arc wanting in the Newsham 
specimen. On the left side, the Ijone to which they are at- 
tached is broken away ; but on the riglit side there is a ridge 
behind the vomerine tusk, which, perhaps, may be the alveolar 
plate ; if so, the teeth have l)ecn removed ; there are, however, 
some fragments in the vicinity, which possibly belong to the 
palatal teeth of this side. 

The teeth on the whole arc somewhat less than those of the 
Scotch specimen, and this disagreement cannot be accounted 
for by the difference in size of the skulls. The Scotch skull 
is 6*3 inches in width opposite the vomerine tusks. Our spe- 
cimen measures across the same region 6*6 inches; so the 
latter would appear to be the larger of the two. But this is 
probably not tlie case, for our fragment seems to be a little 
widened by pressure. The skull, however, of our specimen, 
when perfect, could not be much, if at all, smaller than that 
described from Scotland, which is stated to be 15 inches long, 
and 12 inches wide at the widest part. That they were of 
nearly equal size is apparently confirmed by tlie dimensions of 
the vomerine tusks. 

Those of the Newsham specimen seem to be quite as large 
^ those of the Scotch specimen ; in both they are about equal 
in diameter at the base. It is true that Prof. Huxley esti- 
mates their length in the Scotch sjiecimon to be 3 inches, 
while, judging trom the fragments, we have calculated that 
the Iot tusk in our specimen could not be leas than 2 inches 
long j but how much longer it may have been we cannot de- 
termine. It is certain that tlie two fragments into which it is 
broken, when taken together, measure upwards of 2 inches in 
length ; and it is impossible to say how much the basal por- 
tiejn overlies the upper ; moreover, the latter is bent, and the 
api^ extremity is Wanting. We think, then, that the dis- 
parity in the number and size of the teeth and tusks is not 
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sufficient to cause ua to doubt the specific identity of the two 
specimens in question. 

We must now turn to the character of the teeth themselves. 
In our specimen they have the same irregularly rounded base 
as those of the Scotch specimen ; and like them they are, 
towards the apex, a little flattened, giving to the section of the 
crown an elliptical contour, the long axis being in the direc- 
tion of the jaw ; and on the frontal and dorsm asjiects they 
are slightly carinated. So far the teeth agree; but Prof. 
Huxley describes the surface of those in his - specimen as 
ridged, not grooved, while in ours they may be saiu to be both 
grooved and, to some extent, rid|red. The base of the teeth, 
when in a good state of preservation, exhibits narrow, shallow 
grooves, the interspaces wing comparatively wide ana usually 
a little prominent, though sometimes almost flat. This dif- 
ference in the two instances is, perhaps, of not much import- 
ance, and may be accounted for by the peculiar state of pre- 
servation of the sj>ecimcns : wc shall shortly endeavour to 
show that this is the fact ; in the meantime we will say a few 
words on the internal structure of the teeth. In this respect 
there is also some slight difference : our sections of the teeth 
and those described by Prof. Huxley do not exactly agree.. 
The only difference of any consequence, however, can be ex- 

f dained^ we think, by supposing that the sections were made 
fom different parts of the tooth. In Pteroplux^ the pulp- 
cavity, near the root of the tooth, is radiated, as it is in .4n- 
thracosaunis ] a little nearer the base the radial spaces are 
wider, a little further up they are contracted, and still higher 
^ up they are contracted more, and ultimately they are lost, and 
the cylindrical form of the pulp-cavity established. We may 
therefore presume that the sections described by Prof. Huxley 
were raaae near to the base of the tooth in AnthracasauriMif 
and consequently the radial form of the pulp-cavity was 
strongly developed. Our sections are from higher up the 
tooth ; and the result is, that the radiation of this cavity is r&ry 
imperfect and in part obliterated. In other respects the struo- 
ture appears to agree with Prof. Huxley’s description ; but 
this observation applies only to the general arron^ment of 
the parts ; for, as tne leamea Professor remarks, tne details 
could only be made intelligible by elaborate figures,” and such 
were not given. 

In Mr. Atthoy’s collection there is a portion of a right man- 
dible which was obtained at Newsham, and which we ori- 

f inally thought belonged to PterophiXf but which we now 
ave no doubt belongs to Anthracosaurus, The surface-sculp- 
ture of the bone, the general form, character, and internal 
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structure of the teeth demonstrate this since we have become 
acc^inted with these features in that ^onus. 

The fragment, which is upwards of 2| inches long, inch 
wide behind, and | inch wide in front, is the anterior portion 
of the right mandible ; it has attached to it five teeth ; m front 
it is perfect ; the posterior 2 X)rtion is broken away close to the 
fifth tooth, which, thougli much injured, api)oar8 to be about 
half an inch long. The three next in advance are not quite 
so long, and arc separated from the fifth and from each other 
by considerable spaces, and from the tooth in front by a space 
f inch in length. This frontal tooth, which is perfect, is naif 
an inch long and inch wide at the base ; it is placed a 
little way from the extremity, where there is a depression, but 
whether for the reception of the base of a tooth caiinot be de- 
termined. The surface of the teeth is ridged, particularly 
towards the base, agreeing in this respect with those in the 
Scotch specimen ; they are a little compressed above ; and one, 
which is tolerably perfect, has the aj)ex slightly carinated. 

On making a section of one of the teeth, it is quite obvious 
that the ridges on the surface are owing to erosion, if not 
entirely, at least mainly, and that the internal stnicture agre(‘s 
very well with that of Anthrewosaums when allowance is 
made for the variation caused by th(* sections not being made 
at the same part. Our section was made a litth' way iqi 
the tooth, while those of the Scotch specimen were, as we 
have already explained, evidently made close to the base. 

There can therefore be little doubt that this fragmentary 
mandible really belongs to Anthraoosaurns, We have, then, the 
satisfaction of recording the occurrence in the Northumberland 
coal-field not only of a con8id(»rable portion of the cranium, but 
likewise of a large fragment of the jaw of this rare fossil. 

The large sternal platOj nearly 5 inches long, described in 
our paper on Ptercplax^, is probably that of Anfki'ocosaums ; 
it was found in the same locality, and this is the only large 
Labyrinthodont occurring in the Newsham shale to which it 
can at present be assigned. We also possess some ribs and 
vertebr® which perhaps belong to the same animal. 


XXL — On Grayella grathophora, a new Genus and Species 
of Sponges. By H. J. Cabter, F.K.S. &c. 

[Plate VIL] 

About a fortnight sinoe. Dr. J. E. Gray kindly sent me a 
specimen of a marine sponge, with the request that I would 
• See Annals of Nat. Hist. ser. 4. vol. i. p. 277. 
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examine it, wliich I did ; and having found it interesting in 
many points of view, 1 obtained his permission to illustrate 
and (feseribc it. The sponge was originally got in the 
Gulf of Suez by Mr, Andrew, who preserved it in spirit ; 
and the portion sent to me is that represented in the accom- 
panying plate, magnified twice its natural size. 

It is quite new both to Dr. Gray and myself; and out of 
respect for Dr. (J ray’s labours in this way, it seems to me that 
1 cannot do better than dedicate the genus to him, and call the 
speci(‘8, from the little corablike cups which it bears on its 
surface, Grnyella cyathophora. 

Guayella, nov. gen. 

Grayella cyathophora^ mihi. PI. VII. 

Massive, sessile, spreading. Surface undulating, smooth, 
interrupted by the presence of numerous subcircular, oval or 
(‘onical, cupdike projections or j3orcs, with here and there a 
monticular vent. luU*rnally consisting of a distinct dermal 
layer covering a massive spongiform structure permeated in 
all directions by numerous cavities and excretory canfils. 

1 )ermal layer distinct^ smooth externally, bearing the cup-like 
bodies mentioned, with minute papillary eminences between 
them ; consisting of condensed sarcode cnarged with fusiform, 
slightly curved, spinous spicules, and connected internally 
with the parenchyma by prolongations inwards of the cup- 
like bodies ; a looser union generally in other places, between 
the dennal and the parenchymatous structures. Cup-like 
body variable in size, below the twelfth part of an inch in dia- 
meter, subcircular or oval, flat, shallow, although considerably 
raised above the general surface of the dermal layer by a 
smooth vertical wall which is continuous with the latter 
circumferentially, closed above by a cribriform disk, and ojien 
l)elow in tlie centre, with a funnel-shaped prolongation which 
is extended into the parenchyma; composed of condensed 
Barcode like the dermal layer. Cribriform disk more or less 
concave, formed of a network of sarcode more or less hirsute 
from the proje(;ting ends of straight, smooth, cylindrical spi- 
cules ; continuous at the circum&encc with the wall of the 
cup; supported for some distance inwards on vertical columns 
of sarcode, which extend between it and the sides of the cup, 
but free in the centre, where it is spread over a compressed 
circular cavity that, as before stated, is prolonged, mnnel- 
shaped, into the parenchyma * cavity in the centre of the cup 
formed by the cribriform disk above, by the columns of 
sarcode laterally, and in continuity with the funnel-shaped 
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prolongation below, whose surface, again, is characterizt‘J by 
the presence of circular rugro of sarcodc more or less roticu- 
latea, finally opening by its contracted or narrow end into tlie 
commencement of an excretory canal (PI. VII. fig. 5) ; imder 
contraction, the cup-like body is conical, puckered at the apex, 
and vertically ribbed to the base (fig. 9 c). Vents monticular, 
characierizea by a puckered state of the dermal sarcode at their 
openings and more or less absence of the cup-like bodies in 
their immediate vicinity ; consisting of a prolongation of the 
dermal sarcodc, whose free margin more or less covers a sub- 
jacent cloacal chamber, funiished with a central elevation, 
from which radiate three or more septa, or as many as there 
may be oscular openings into this chamber (figs. 7 & 8). 
Parenchyma consisting of spongc-substance charged with the 
curved spicule mentioned, and supported on a reticulated ske- 
Uston formed of bundles of the straight cylindrical spicules, 
overlapping each other and bound together by non-granular 
transjjarent sarcode ; superiorly attached to the dermal layer, 
and inferiorly to the object on which the sponge grows ; per- 
meated by small cavities and excretory canals characterized 
by their persistent openness and by liaving their walls formed 
of sarcoaal rugae more or less circular, prominent, and reticu- 
lated; with aperturt's (»f various dimensions in the interstices, 
for the most part continuous, at their commencement, with 
the constrictea funnel-sha}>cd prolongations of the cup-likt* 
Ixidies, presenting cavernous dilatations here and there in 
their course, and finally, after uniting to form large trunks, 
opening by the oscula into the chnmhi'rs of the vents already 
described. Spicules of two kinds, long and short; the former 
jusf three times the length of the latter. Long spicule smootli, 
straight, slightly fusiform, almost cylindiical, aoruptly termi- 
nated, with one end a little sharper than the other ; confined 
to the skeleton-structure of the parenchyma and the sarcodal 
columns of the cup-like bodies. Snort spicule abundant, thickly 
spinous, slightly curved, fusiform, shaip-pointed, confined to 
the parenchyma and dermal layer ; spines minute, erect, pyrar- 
midal. Size of specimen figured li inch long by i inch thick; 
original mass much larger. Colour not stated. 

Hah, Red Sea, Gulf of Suez. Sessile, spreading on rocks 
or hard surfaces. 

Ohs, This is a very remarkable sponge, for many reasons. 
In the first place, the cup-like bodies so much resemble those 
of similar corals, especially when the former are rendered 
conical and ribbed by contraction, that, in a fossilized state, 
the cribriform disk alone could determine the point ; and to a 
eu{>erficial c^erver the specimen, even when recent, might 
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thus easily be mistaken for a coral. It did not, however, 
escape the keen discrimination of Mr. Andrew ; and hence 
we are provided with a species which at once brings the sponges 
a step nearer to the corals in firrm^ and one which may now 
and ncreafter throw much light on the true nature of many 
fossilized species that otherwise might be doubted. 

The cup-like lx)dy, averaging in its broadest diameter 1-1 2th 
of an inch, far surpasses in size anything of the kind hitherto 
met with in the sponges. Witness a similar apparatus which 
I have lately described and figunid in PdchyTnattaTnaJohmtonia 
(Annals, this volume, pi. 2. hg. 12 &c.), where it is depressed 
and nut more than a quarter the diameter of the cup-like body 
in OraycUa cyathophora. 

This, too, 1 think, is tlie first instance on record where the 
pore (for such is the nature of the eup-like body) has been 
shown to be in direct communication with the excretory canalf , 

Although the surface of the dermal layer between the cup- 
like bodi(*s is minutely papillated, and each papilla might, m 
the recent state, ha\ e presented an aperture, which the sponge 
itself, or tlie astringeney of the spirit in which it was preserved, 
may have closed, I only saw one here and there ; and these 
were as often in the depressions between as upon the papillaa 
themselves. Hence I am inclined to infer that such apertures 
are adventitious. In some instances they appear to be the 
buds of new cups; but for the most part the dermal layer 
is perfectly smooth, and hirsute only over the cribriform disks. 

The cups, again, have the power of closing themselves ; but 
whether this is produced by the general contraction oi the 
reticulated sarcode of the cribriform disk, or by that of the 
walls of the cup alone, or by bofh synchronously, I am igno- 
rant. When, however, it does take place, the cups, in suc- 
cessive degrees of contraction, show that the apertures of the 
cribriform disk are more or less closed by the approximation 
of the reticulated structure ; and the margin generally yielding 
as well, causes the cup to assume a conical form, puckered at 
the apex and ribbed vertically down its sides, in the manner 
of a coral-polype (fig. 9 a, 5, c). 

After the water has passed through the concave cribriform 
disk (convex or flat when living it reaches the internal 
cavity or chamber of the cup, ana thence flows on to the con- 
stricted end of the funnol-snaped prolongation, which, being 
provided with the circular ribs or rugsB of sarcode mentioned, 
may also have the power of total closure, especially at the 
point where it opens into the commencement of the excretory 
canal to which it is attached (fig. 5 c,/). 

The excretory canal, too, is observed to be much wider than 
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tlu*. constricted end of the funnel which here joins it, and to 
be formed, apparently, of much less rigid structure. The sar- 
codal ruga) arc much more o]>enly reticulate, although still 
tending to a circular arrangement ; and apertures of different 
dimensions begin to appear in the interstices of the reticula- 
tion (fig. 5 h. i). 

One cannot lielp being struck with the resemblance in fonn 
of these rugee (which are indistinctly fibrous under compres- 
sion and a high power) to tlic caraecc co/umneu of the heart in 
warm-blooded animals ; nor can one help associating the 
patent character of the canals with this structure surrounding 
them, and the aj)eriure8 in the interstices, with the tracheae of 
insects. We see also how the extent of surface thus becomes 
multiplied, how tlu'se projecting rugie assimilate the structure 
to that of the frog’s lung, where, for aeration, the internal 
surface of the hitherto simple sac in fishes begins to shadow 
forth the vesicular character and vast extent of surface ex- 
posed for ac*ration in the fully-developed lungs of the mam- 
malia ; nor can we, finally, fail to conclude that the excretory 
system of canals in this and probably all other sponges may, 
at least partly, subserve this purpose. 

I have not been able to pass a bristle from the vent on the 
surface through the excretory canal in the parenchyma to the 
cribriform disk of the cup-like body, or vice versd. Ncuther 
could it 1x5 expected, with so many loose valvular projections 
intervening, and such tortuous passages, that the top of a 
bristle would be thus unimpeded in its ti-ansit. But a bristle 
can be easily passed through the tmneated ends of the large 
excretory canals in the parenchyma to the vent on tlic surface ; 
and when these canals are compai’cd with the canals into 
which the funnel-shaped prolongation of the cup-like body 
empties itself, their stinicturc is found to be identical. If this 
identity alone be not considered sufficient to establish the fact 
that tlie cup-like body opens directly into an excretory canal, 
then the fact that there are no otlier canals of the kind in the 
^onge for it to open into but the excretory system is decisive. 
The nristle for this puipose should burnt at one end, to 
give it a round form, or ^ probe-point.” 

We next come to the apertures opening into the excretory 
canal itself through the interstices of the sarcodal reticulations; 
and this brings us to the subject of nutrition, with which the 
excretory system, in combination with the cup-like bodies, 
must be as much connected as with aeration (fig. 5 i)^ 

No doubt many of these apertures are the openings of 
branches of the excretory canal-system which may belong to 
as many cup-like bodies ; but then there are others wmch 
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seem too minute for this. In short, there are many more 
apertures than there are cup-like bodies ; so we have to ac- 
count for the superfluity. 

It is evident that rrof. Huxley’s hypothetical diagram 
(Introduct. to the Classification of Animals, p. 15, fig. 4), b^ 
which a globular cavity lined with ciliated sponge-cells is 
made to have two apertures (viz. one receiving a stream of 
water directly from the exterior, and the other transmitting it 
into the excretory canal), will not apply to Grayella cyatho- 
phora. We must have another hypothesis lu^n*, more espe- 
cially for the canals which do not coiniiumicate with a cup- 
like body. 

Certainly, in the young Sponmllaj growing from the, seed- 
like body, the particles of food (carmine) may be seen to 
pass into the general chamber surrounding the parenchyma, 
and thence into ampullaceous sacs imlx^daed in the latter. 
Idiat these sacs are lined with monociliated and unciliated 
Hp)nge-cells which incept the particles, apparently transmitted 
through a single aperture in this sac, is also evident. But I 
could never see how the undigested portions got into the ex- 
< retory canals, 1 had therefore to conceive that it took place 
tlii-ough the bodies of the sponge-cells themselves, as a particle 
might be incepted on one side of an Amatha and ejected at the 
otiier — in short, that the sponge-cells of the ampullaceous sac 
acted as a kind of partition between tlie chamber receiving the 
])articles and the canals carrying oft* the refuse. (Sec my figures 
and descriptions of the ultimate structure of Annals, 

ser. 2. vol. xx. p. 21.) 

But, lie this as it may with Sponatlla^ it is with Grayella 
vynthojihora that we are now chiefly concerned ; and nere, 
althougli it is plain that there is a dii^ect communication be- 
tween the cup-like body and the excretory canaL it is equally 
plain also that this is chiefly for aeration and lor the admis- 
sion of nutritive particles to some other organs. 

We have therefore to look for these organs ; and falling back 
upon the canals which do not come directly from the cup-like 
bodies, and certain cavernous excavations in the parenchyma 
above mentioned, which appear to be dilatations of the excre- 
topr canals along their course, analogous to, if not homologous 
with, the areolar cavities in Pachymatisma Johnstonia (Annals, 
this volume, pp. 12 & 13)^ it does not seem improbable that 
the sponge-cells which incept the particles may be here 
situated. 

But whether they are in vesicular dilatations (like the am- 
pnllaceous sac ”) at the ends of these canals, or whether in 
globular dilatations like those in Prof. Huxley’s hypothetical 
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diagram, situated on canal -loops which have thus two ()ptMi- 
ingS in connexion with an cxcrctoiy duct, futiu’c discovery 
must determine. 

It is useless to attempt this in a sponge whicli has heen pre- 
served in spirit, or in any other way after death ; for the sarcode 
is too delicate to retain the form of its minuter parts unaided 
by vitality. Hence it is necessary to pursue these researches 
with the sponge in the living condition, and under experiments 
perhaps similar to tliose instituted by myself in the examina- 
tion of SjmigtlUi^ whose ultimate structure, so far as I have 
gone, ncv(‘r could have been obtained und(T any other circum- 
stances. In the present instancti, however, wc may consider 
ourselves fortunate in having met with a species in which the 
continuity of the pore or cup-like body and the excretory 
canal can be clearly demonstrated even after preservation. 

Another question, which can only be determined during life, 
is the form and nature of the sj)ongc-ccll engaged in the nutri- 
tive function. 

In Prof. James-Clark’s valuable paper (Memoirs of the 
Boston Society of Nat. History, read .June 20, 18()(>, and re- 
printed in the ^Annals,’ 18G8, ser. 4. vol. i.), it is naturally 
urged that, because the ciliated cells of the calcareous sponge 
called Leucosolenia hofryoides have a funnel-shaped process 
round their cilium, and particles drawn by the cilium into 
the funnel pass thence into the body, they arc taken into 
the latter through a fixed oral aperture, close to which also 
the undigested ])ortion8 make their exit, as in his genus 
Godmiga &c^ among the flagellated Infusoria. Further, 
Prof. James-Clark thinks it not innirobablc that such might 
be the case witli the ciliated cells of Spong'd hi possessing the 
ear-like appendages which I have figured in the ‘Annals’ 
(ser. 3. vol. iii. pi. 1. figs. 12, 13, 14), these being, in his opi- 
nion, morelj^ the sides in profile of the funnel-shaped process 
not otherwise seen — an appearance which ho himself has re- 
cognized. But it may be observed that, among the sponge- 
cells of the “ ampullaceous sac ” of Spongilla [L c.), there were 
not only monociiiated but also unciliatcd sponge-cells which 
had equally inceptcil the particles of carmine. It is jiossible 
that the funnel-shaped process and the cilium may have been 
retracted here, in aocordanc-e with Prof. Jaines-Olark’s obser- 
vations of the latter in Codosiga (p. 193, 1, c.) and of the former 
in Leucosohnia (footnote, p. 208, ib,) ; and this might be his 
explanation of their absence, tlie oral orifice remaining fixed 
ajpd stationary as before. Still such retraction would not be 
less characteristic of the Rhizopoda than of the Infusoria 
flag^llata. 
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But Prof. James-Clark, in alluding to my statement that 
the sponge-cells are alliea to the Rhizopoda, from the proba- 
bility of their having no fixed oral aperture but the jx)wer of 
polymorphism and the inception of particles of food at any 
point of the body &c., announces his firm conviction that the 
true ciliated are not Rliizopoda in any sense what- 

ever, nor even closely related to them, but are genuine com- 
pound flagellate Protozoa'*'^ {L c, p. 206). To what extent the 
‘‘true ciliated Sjyongm'" may uti carried does not appear, 
although it seems evident that the expression includes the 
calcareous spongt's. 

Now, a short time since, having had to break up, for micro- 
scopical examination, a living portion of a calcareous sponge, 
viz. Qrahtia ciliata^ which is closely allied to Leucosolenia^ I 
observed that, after a little while, the cilia ceased to appear 
(were retracted?), and that the cells all began to creep about 
the glass by expansions identical with those of Amoeba, 
Hence I still, even among the calcareous sponges, must ad- 
here to my opinion that they ns well as Spongma are closely 
allied to the ilhizopoda. 

Prof. James-Clark assumes, on the inferences above stated 
(for he did not actually see the oral aperture either in the cells 
of Leticosolenia or Codosipa)^ that there is a fixed mouth and 
an anal orifice close by it, and therefore that the animal ex- 
pression (if I may use the term) of the “ true ciliated Spongise*’ 
18 a flagellated Jufusorium not allied to the Rhizopoda “ in 
any sense whatever.” 

I also, on inferences above stated, assume that the sponge- 
cell is almost identical with Amwha^ and therefore that all tno 
sj)onge8 are intimately allied to the Rhizofioda. 

It IS but fair, however, to add that 1 have not yet had time 
to search for the signs of the flagellate Infusoria delineated 
and desorib(?d by Prof. James-Olark, viz. tlie funnel-shaped 
|)roce>ss suiTounding the cilium &c., and therefore am not able 
to confirm or disprove his conclusions in this respect. At 
the same time, I think, the fact of the amoeboid organisms 
beginning life as flagellated Infusoria, and afterwards ex- 
changing (retracting?) the cilium for a polymorphic condition, 
if they no not occasionally present both forms in oombination, 
points to a nearer alliance between the two than Prof. James- 
Ulark’s “ conviction ” above quoted would allow. 

Lastly, the formation of the vents in Gra^dla cyath^hora 
is peculiar ; for the oscula do not open mrectly upon the 
dermal layer as in most other sponges, but into a cloacal 
chamber which is foiined over them by a prolongation of the 
dermal saicode, evidencing by its puckerea orifice that it also 
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has the power of opening and closing itself aa occasion may 
require (figs. 7, 8). 


EXPLANATION OF PLATE VII. 

Fig. 1. OrayeUa cyathophora^ n. sp., magnified twice the natural size ; 
showing cup-like bodies or pores and vents. 

Fig. 2. The same^ small spinous curved spicule of the dermal layer and 
parenchyma, magnified. Size 7-lcKX)th8 long by about l-8000th 
inch broad. 

Fig. 3. The same, portion of spinous spicule more magnified, to show 
form of spines. 

Fig. 4. The same, large, smooth, straight spicule of skeleton and cup- 
liko body, magnified. Size 20-180(>th8 long by about 1-UOOOth 
inch broad. 

Fig. 5. The same, vertical section of one of the cup-like bodies, greatly 
magnified (scale l-48th to l-lft()Oth of an inch): « «, cup*; 
66, its continuity with the dermal layer: c c, cribriform disk 
supported on sarcodal columns, in wnicli are imbedded the 
smooth spicules wliose ends project beyond the surface ; </, por- 
tion of cribriform disk covering the cavity or central chamber 
of the cup j vertical section of funnel-shaped prolongation of 
central chamber, showing its circular rug® ; f its constricted 
end opening into g^ the commencement of on excretory canal; 
A, reticulated sarcodal rug®, characteristic of the internal sur- 
face of the excretory cauals ; t, apertures opening into excretory 
canal between the reticulations of the sarcodal network. 

Fig. 6. The same, cribriform disk mn^uiied on the same scale. Fora- 
mina varying from 1-1800 to 1 -300th of an inch in diameter. 

Fig. 7. The same, vertical section of vent, greatly magnified and dia- 
grammatic, to show : — «, opening of cloacal chamber : 6, pro- 
longation of dermal layer forming the sides of the chamoer; 
c, papillary eminence in the centre of the chamber, from which 
radiate as many septa to the sides of, as there are oscula opening 
into, the cham\>er ; rf, portions of chamber leading down to 

oscula. 

Fig. 8. The same, horizontal section of vent, ^'t^atlv magnified and dia- 
pammatic, to show : — «, external surface of dermal prolongation 
lormipg cloacal chamber; 6, cut edge of same; c,c,c,c, openings 
of osciua ; horizontal section of papillary eminence and septal 
divisions. 

Fig, 9, The same, portion of dermal layer, to show three cup-like bodies 
in different degrees of expansion and contraction respectively, 
magnified 6 mameters; also the minute papillary elevations 
between them ; «, fully expanded cup ; hj half-expanded cup ; 
(?, wholly contracted cup^ 8howiDg[ its nbbed coral-like form 
from contraction; minute papillary elevations on dermal 
surface. 

Fig* 10. The same, portion of dermal layer, mapiified, to show the dis- 
position of the small spinous spicules with which it is charged. 
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XXII . — Notulw Lichenologicw. No. XXX. 

By the Rev. W. A. Leighton, B.A., F.L.S. 

Further Notes on the Lichens of Coder Idris^ North Wahs, 

Ever since my last visit to Cadcr Idris, in 1866 (see Not. 
Lich. No. XV., ^ Annals,’ ser. 3. vol. xix. p, 402), it lias been 
my wish to return to that mountain and explore the cwms on 
the south side for lichens. (>n July 12, 1869, 1 set off thither- 
ward with my friend the Rev. II. E. Lowe, of Atherstone, 
who is an entliusiaslic admirer of ferns. We started from 
Shrewsbury by an excursion train, which afforded us a four 
days’ trip, at 8.30 A.M., to Ruabon, thence through the vale 
of Llangollen to Corwen and the beautiful Lake of Bala, on- 
ward to Dolgelly, which place we reached about noon. We 
immediately took a car to Minfford, eight miles distant, pass- 
ing the celebrated Torrent Walk into the Talyllyn pass, ter- 
minated by its glittering lake. Minfford, or the little inn 
by the roaaside,” as the name signifies, was very convenient 
for our purpose, being situated close under Llyn Cae, the great 
feature of this southern side of Cader Idris. Here we found 
everything clean and comfortable, and the people attentive 
and obliging. Being a splendid sunshiny evening, we deter- 
mined at once to ascend into the cwm, and accordingly took 
our path on the left side of the torrent brook which flows from 
Llyn Cae. For the first few hundred yards upwards, the 
ascent was steep and trying, but afterwards became most un- 
expectedly easy ; and very shortly turning on the left, we at 
once entered the cwm, which was a magnificent and extensive 
grassy valley lying east and west. Proceeding westward by 
the brook-side, over the gradually inclined grassy slopes and 
moraines, we eventually reached the lake. The grandeur and 
sublimity of this wild solitude are beyond all adequate descrip- 
tion. The large lake, with its deep black waters surrounded 
on all sides by towering precipices rising from its very mar- 
gins, the strata of the rocks upheaved into perpendicular jx)si- 
tions, the enormous hollow cwm scooped out by former glacial 
action, the rapid alternations of light and shade ever hurmng 
over the escarpments, the light floating mists like a nlmy 
veil rolling over the summits, and the solemn stillness un- 
broken ovij by the plash of the lake or the oocasional cries of 
the buzeard and raven — altogether impress the mind in a 
manner not easily to l)e erased. We passed entirely round the 
lake, and descended about 8 P.M. to Minfford, 

During the progiess I gathered Lecidea rivuhsa^ Ach., 
Lecidm contigua^ Ach., in various states, L.plmcrps^ Nyl., A. 
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lifkophila^ Aeh., L. fuliginosa^ Tayl., L, concreta^ Whlnb., 
Cla^nta oermcmnis^ Acn,, of immense size and in ma^ificcnt 
fnictification, Stereocauhn denudatum^ Flk., Placopsis gelidoy 
(L.), Lecanora atra (L,), L. leucophoea^ Flk., Lecanora bifor-- 
migera^ Leight., in beautiful condition, Spikmema paradojcam^ 
Bom (sterile), and a curious composite SpJueria growing pa- 
rasitically on the thallus of Pamielia saoiatilis^ L., having 
8j)ores 8, fuscous, fabaiform or subelliptical. S-septate. 

The following day (Tuesday) we ascenaed the pass to the 

Giant’s Pebbles,” on which 1 collected Lecidea rusticula. 
NyL, L. fuUginosa^ Tayl., heainora leiLcopha^a. Flk,, and 
Pilophoron fihulay Tuck., new to CJreat Britain, ana only before 
known as occuiTing in tne White Mountains, North America. 
Thence over Qt'u Craig, where 1 gathered Lecidea contigvay 
Ach.,f. hydrophiJa. Descending on the nortli side to Llyn Aran, 
we found f^tereocauhn cereolinumy a minor state of /S', con^ 
dematuniy lltfrn,, Verruoaria irriguay Tayl., Lecidea plueopsy 
Nyl., and Ij, juninay Mchmr. Time pressing, w(‘ could not delay, 
but scrambled again to tlie summit, and desci'nded by a very 
formidable descent over pi ejecting rocks and loose “screes,’’ 
interspersed with safe grassy patclies down the precipices 
north of the lak(‘ into Llyn Uae, and so by the torrent-side 
to Muiiford. ^’his was rather a day of scrambling than of 
collecting ; but we delermined to devote Wednesday entirely to 
Llyn Cae, wlierc my gatherings were Lecidea cmitigiuiy Ach., 
f. oxydata (K~~ C — ), L. fidiginosa, Tayl., L.juranay SchaT. 
(K— C — ), L. amphihiUy Fr. (K-f C-I-), L* phway Ach.? 
(K — C^-), L, rtvulosay Ach, (K-f), L, lapicidoy Fr., var. </e- 
olinanSy Nyl. (K-f), L. petrwuy Flot., L, geographicuy L., L, 
phoBopSy Nyl. (K-f C-f ), L, panwoloy Ach. (^ yellow, C red), 
L. comentienSy Nyl. (K— C — ) (new to Wales), Lec/inora 
cinerea (L.) (K-f), and ita form A charily E. Bot. 1087, L. 
leucophmiy Flk., L. biformigeray Leight. (K-f C-f), Phicmsis 
gelida (L.) (K yellow, C red), Opegrapha tesserata{\)G,)(K .‘\‘ ), 
Urceolarta scruposay Ach., Lecanora atray Aeh. (K-f), Endo^ 
coccus perpusiUuSyNyLy Verrmaria fmyim, Tayl., Pilophoron 
fbuloy Tuck,, in magnificent profusion, and a new species of 
L^mdeay which I name plxcoAilisy and describe below. 

Thursday being the tether of our trip, we returned home- 
wards. 

Lecidea ptmmola. Ach., is well represented in Fellm. Lich. 
Lapp. Or. 182 ! Schfier, L. Helv. 469 1 and Anzi, Lich, Langob. 
88 1 Its chemical reaction is K yellowish, C red. It is figured 
under the name of athroocarpa in E. Bot, 1829. Mr. Borrer’s 
Herbarium at Kew contains it fi*om Cader Idris, by Dickson 
named “ L. niveo^tery Dicks.,” also from “ rocks above 
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(5orwen, Rev. T. Salwey^’ and as Lecidea cow^re^«a, MSS., 
Carig Mountain, co. Aeny, Dr. Taylor.” I have myself 
gathered it at Llyn Aran, Cader Idris; (Vm Glas, Snowdon; 
and Abdon Burf, Shropshire ; and possess it from Smolandia, 
Femsjo, Dr. Th. M. Fries.” Dr. Nylandor, in liff.j says of 
it : — “ L. panwola. Ach.. eat caractc^risd par ses c^phalodies 

granulis tubereuloais lilacino-riifeseentibus ’). C’est la aeule 
esphce parmi les Lecid(^cs (et Lecanom) qui posshde des c^pha^ 
lodies, et ellcs soiit constantea.” 

Of jL. j>krpoj)Sj Nyl., Mr. CaiToll, in Seem. Jounr. Bot. 5. 
255, says, = Lecanora rhwticoj Ilepp, var. hyperhorea^ Nyl. 
{olim).'' Dr. Nylander’s description of pheops^ in his Lich. 
Scand. 100, is excellent and charactc'ristic. Its chemical re- 
action is K yellow, C yellow. The Herb. Borrer. has it from 
Dr. Taylor, on wet rocks near Dunkerron,” and ^^on (^ap- 
parnore Hill, co. Kerry,” but labelled Lecanora cvrtaspis^ 
Ach. L. U. p. 397?,’’ as Mr. Borrer justly remarks, “in- 
correctly.” 

True Lecanora Ilepjp, will be found in Am. Exs. 117 

and Anzi, Lich. Langob. 151, it has no chemical reaction 
(K- C — ), and is well described in Anzi’s Catal. p. 82, as 
L, nivalis^ Anzi. 

Lecidea consentiens^^yX.^hBB no chemical reaction (K— C— ), 
and has the appearance of some states of Lecanora cinerea(L*), 
with the white smoothish rimuloso-diffiract thallus of phceops^ 
Nyl., from which, however, it differs by the plane, innato- 
impressed, obtusely margined, black apothecia, with thin 
blackish hypotheeium, and spores ellipsoid, as large as those 
of L. panwda^ Ach. It must be remarked that my Llyn-Cae 
specimens of consentiens have most certainly pale cephalodia ; 
and if panatola really be the only species which poasesees 
cephalodia, as Dr. Nylandcr asserts, then our consentiens would 
seem referable as a state of that species, were it not for the 
different chemical reaction (K yellow, C red), as well as other 
characters. 

In his Syn. Lich., Dr. Nylander considers Stereocaulon cc* 
reolinvm^ Ach., a minor form only of 8. condensaium. Hfihi* ; 
and as he has had full opportunities of examining the Acharian 
Herbarium, no doubt he is correct. He cites, as a figure of 
this, E. Bot. Suppl. 2667. The Rev. Thomas Salwey, who 
first detected Stereocxiulon cereoltts^ E. B. S* 2667, on Uader 
Idris, in his list of Welsh Lichens gives as particular locali- 
ties for it, “ about Llyn Gwemon,” and “ at foot of Cader 
Idris and the lichen which I have found in those places is a 
variety of 8. condensatum. The herb. Borrer. at Kew con- 
tains similar specimens “from Llyn Owemon,” and from 
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Stenhammer, Lich. Suec. 85; Th. M. Fries. Lich.; and from 
Durikerron, Ireland. Dr, Taylor.” It is also given hx Anzi, 
Lich. Ital. Sup. 30, M. & N. 947, and Kerb. L. Sel. Germ. 
271. The Rev. John Hanriman’s specimen from Tcesdalc, 
in herb. Borrer., mentioned in E. liot. Suppl., most nearly 
resembles the figures in that work, but was in too old and 
imperfect a condition to allow of the sight of the spores, which 
are eylindraceo-fusiform, 3-7-scptatc, 

1 suspect that, in my Lich. jBrit. Exs. 383, 1 have distri- 
buted both plants, S. cereoJinum and PHophoron fibula.^ as I 
have gathered both about Llyn Aran; but microscopical exa- 
mination will rectify this, the sjiorcs of Pilophoron iioula being 
elliptical and simple. The granules of the thallus are also 
much more flattened and squamaceous. So far as mj expe- 
rience goes, S. cereolinum affects the horizontal surfaces of 
boulders, whilst Pilophoron fibula grows on the perpendicular 
faces of wet rocks. I believe also that I gathered Pilophoron 
fibula in Cwm Glas. Snowdon, in 1865, a single specimen only, 
which, unfortunately, I have lost. 

It may be useful perhaps to remark that in Lecidea con^ 
tigua^ Ach., and L. confiuenSj Ach., the apothecia arise from 
the thallus, in L. pietrcpay Flot.. and L. fi<sco-afra, Ach., from 
the hypothallus. L. configua nas the disk of the apothecia 
pruinose^ cither white or, when old, of a rusty brown, and is 
always, when seen under a lens, roughened by the prominent 
apices of the paraphyses. The margin is very thi(^ and ob- 
tuse, the lamina proligera rCcliues on an enormously thick 
black or blackish- orown cupular cxcipulum, and the spores 
are oval or oblong, and i^ery large. L. confiuens is at once 
known by the very blach^ svnootn^ velvety appearance of the 
disk, which is altogether destitute of white pniina. The ex- 
cipuium is somewhat similar to that of contigua] but the spores 
are scarcely half the size. L. petrcea has the thallus in verm- 
cost areolae, and the spores oblong and of a muriform character, 
with horizontal and perpendicidar septa. L. fiseo-atra^ again, 
is well marked by the areolae of me thallus being shining 
on their plane or jlaUentd surface y and the edges of each areola 
raised ujp into a very thin sharp margin. The spores are 
similar in shape and size to those of L. confiuens. 

Leddea pUcatiliSy Leigh t., n. sp. 

Thallus sordide albidus, minute plicato-verrucoso-granulosus, 
areolato-diffractus, hypothallo fusco ; apothecia majuscula, 
unduhito-plana, nigro-fusca, arete adnata, oomiato-deformia, 
margine obtuso undiilato estate plus minusve attenuato 
aut oblxterato; sporae 4-8, incolorcs, elongato-cllipsoideac', 
8-4-5-septatfie, constrictas, nnirali-divisaj ; hypothecium 
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crassum, nigro-fuscum ; gelatina hymcnea lodo intense 
caerulescens. 

Ad rupes, Llyn Cae, Cader Idris. 

This lichen has much the general aspect of old specimens 
of Lecidea Tiruyeriana^ Schser., which have the thatlus well 
developed; but it is abundantly tlistinct by the charaeters 
above noted. The thallus becomes yellow with hydrate of 
])otash^ which colour also remains on the subsequent applica- 
tion ot hypochlorite of lime. 


XXIII. — Descriptions of three new Species o/*Callidryas. 
By Artiiuu Q. Butler, F.L.S. 

I HAVE for some time contemplated writing a monograph of 
the species of Oalh'dryasy not only because there are in that 
genus many spoxiies of great beauty still und(»scribed, but 
because the sexes of the different 8])ecies are not rightly made 
out, and need careful investigation. It was my intention to 
commence my revision of the genus in the second part of my 
^ Lepidoptera Exotica but an unexpected influx of new 
species of Charaxes has rendered tliis an impossibility. The 
following new species will l)e figured in their proper places in 
that work. 

1. Callidrym jlaixi y ap. nov. 

(J . Also supra flava), area apicoli anticarum dilutioro, margine costali 
nigro puuctisqUG norvulos torminontibus apicalibus nigria : cor- 
pus nigrum flavo hirtum, abdomine flavo, 

AlttJ flubtus flavee, area uindi anticaruin albicante: carpus flavo- 
albidum. 

Exp. iJar. line. 3. 

9 . Persimilis (7. Endecri^ magis autom flavescons maouliaque onti- 
canim submarginaUbus in modio intomiptis. 

Exp. alar. unc. 3, lin. 2|. 

Ilah. Celebes. B.M. 

cJ ? . Obtained 1858 ; collected by A. R. Wallace, Egq. 
Allied to C. Jvyurthaj Cramer (var. (7. Endeery Boiso.), 
but differs in the male being of a uniform yellow colour, as in 
some extreme varieties of that species, and with a much nar- 
rower black apical border to the iront wings ; the female is also 
of a brighter yellow than in C. Endeer, and has the submar- 
ginal spots of the front wing interrupted by brown. 

2. CalUdryoa roratay sp. nov. 

S . Ate supra velut in O. Argante, punctis autem marginalibus 
tnajotibuB : subtus flavse, fusco roratse, striis squamosis velut in C. 
Argante Istioribus, maculis aigenteis velut in C". Lar7^af man. 

Esp. alar. unc. 3, lin. 3. 



20a 


Mr. F. P. Paacoe on neio Species o/’Lamiido'. 

2 , Bimilis feminis nonnulUs CK ArganteSy major ot alls pallide 
ochraoeis, faaciis macularibus distinctia nityoribus, fundoquo (pruo- 
cipue posticarum) rufo rorato. 

Alie aubtus flava3, brunneo omnino striolatas, apioe anticarum ful- 
vofloento ; maculis permagnis briinnois puncta argeniea includen- 
tibuB modiis, volut in C, Larrct fomina sed majoribus ; fascia 
macnlari discali plumbageo niton to. 
fclxp. alar. unc. 3, fin. 1. 

Hah. St. Domingo. B.M. 

cf ? . Obtained 1855 ; collected by Mr. Tweedie. 

This is the Haitian representative of C. Larra^ a species 
allied to C. ArgantCj but referred, in the ^ Genera of Diurnal 
Lepidoptera,’ to 0. Phileci^ of which it is supposed to be tlie 
female. I nave seen specimens of C. rorata in Mr. Salvin’s 
collection, also from St. Domingo. 

3. CallidryoH solstitia^ sp. nov. 

. Ako anticoB supra flavos, plaga magna media rufa, oerto situ 
roseo micanto ot a venis flavis intornipta ; puncto pone oellani 
nigro, margine ochracoo: postiem fulvsD, area oxtemo-auali feri’ii- 
ginosa, venis costoquo basali flavidis, margino ex tor no ochracoo : 
corpus davo hirtum, abdomine flavo, palpis coUoquo fulvo. 

Aloe subtus fulvo), chnracteribus consuetis fuscis squamosis punc- 
tisque modiis argonteis, 

Exp. alar. unc. 3, Ini. 7^. 

2 . Aloe supra roseoe, area apioali anticarum fulvescente, posticarum 
rufescento ; characteribus omnibus velut in 6\ TJialestre, fuscis. 
Alee subtus volut in C, Thaleatre coloratoo. 

Exp. alar. unc. 3, lin. 7. 

Hah. Chili. Coll. Druce. 

(f ? . From the Kaden Collection. 

This magnificent species is allied to C. Thalestris^ the females 
of the two species bemg very similar ; the males, however, are 
widely distinct. 

XXIV. — Descriptions ^ some new Species ofLarniidee. 

By Fkancis r. Pascoe, F.L.S. &c. 

List of Species. 

Achthophora fasciata. Lahmn. Rhytiphora Ballasii. W. Auatralia. 
Agaiasta myatioa. ManiUa. Symphyletes defioratus. Champion 

Ooptopt centurio. India. Bay. 

Cmaotus a^qktious. Datnaraland. lanosus. Champion Bay. 

Daxata connua. Penang, Tbysia viduata. Sumatra, 

Mispila curVilinea. India, Nyctopais Thomson!. Oaboon. 

Moschotypa adusta. Laos. Anthores leuconotus. Natal, 
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A ch thophora fiisdata. 

A, fusca, pube fulva flparfle veatita ; elytris fascia determinata postioa 
aJba ; anteTniis baud ciliatis, art. quarto incrasaato. 

Hah, Labuan. 

Dark brown, with a sparse fulvous pubescence between the 

I mnctures on the elytra, but with small naked spots, each 
laving a fine puncture in the centre, on the prothorax ; head 
with an uninterrupted pubescence; lip and palpi testaceous; 
protliorax short, transverse, not tnberculatc at the sides, punc- 
tures irregularly dispersed ; scutellum semicircular, concave ; 
elytra entire at the shoulders, punctures rather large, irregular, 
crowded at the base, here ana there separated by a granular 
elevation, Ik* tween the mid<lle and apex a broad distinct white 
band; body beneath brownish testaceous, with a yellowish 
pubescence speckled with small naked spots; antennai not 
longer than tne body, not bearded, the third joint very thick 
until near the apex, dark brown, the succeeding joints testa- 
ee/nis, clouded outwardly with brownish. Length 5 lines. 

I'his can only be considered a doubtfully aberrant form of 
Achthophora ; th(‘ abs(*nc(‘ of the protulierance at the shoul- 
ders and the thickness of the third and fourth joints of the 
autennsB will probably lead to a genus l>eing formed for its 
reception. 

AgelaMa mystica, 

A, atra, linois fiflciisque uiveis bone limitatis docorata. 

Hah, Mfinilla. 

Deep black, covered with a very short yellowish-brown 
pubescence, marked with slender, perfectly limited, snowy- 
white bands and 8tri|)es, and entirely impunctate ; head with 
three stripes, the intermediate one divided in front by a nar- 
rowly elevated line, an irregular spot behind the eye ; pro* ^ 
thorax with nine stripes, but two or three on each side little 
more than spots, the basal margin edged with a narrow band; 
scutellum transversely triangular; dytra rather short, one 
band near the base, but behind the scutellum, and a second 
bdiind the middle, between the two on each elytron four or 
five spots or short bars, near each apex a spotted transverse 
line, and behind it two longitudinal bars ; body beneath black, 
vey sparingly pubescent, edges of all the abdoipinal segments 
ana of the metasternum edged with white ; legs black, femora 
on their upper edges lined with white, fore tibi® curved ; 
antenn® witn the bases of the third to the sixth joints, in- 
clusive, white at tlie base. T^ength 6i lines. 
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An isolated species in coloration, but in form coming nearest 
\jo A. arnica and A, polynesus) but with a more decidedly 
transverse prothorax than either. 

Copiopa centurio, 

C. nigra, folvo-ccrvino pu^xjBCone, maoulisquo albis intcijcctis ; ely- 
tris maoulis nigris fasciiw duabus formantibus. 

Ildl), India. 

Black, closely covered with a fulvous fawn-coloured pubes- 
cence, spotted witli white, and on the elyti’a having two im- 
perfect olack bands formed of numerous approximate and 
contiguous spots ; head very sparsely punctured ; protliorax 
very irregular above, the basal tubercle, as well as the two 
anterior, rather strongly marked ; scutellum very broad at the 
base, incurved at tne sides, tmneate at the apex; elytra 
sparingly punctured, each puncture in the centre of a white 
spot, the nrst band midway between the base and middle, the 
second a little behind the middle ; body beneath greyish ful- 
vous, the middle of each abdominal segment with a subtrian- 
gular black denuded patch ; legs and aiitennso with fulvous 
fawn and dark brown pile. Length 10 lines. 

A very distinct species, apparently most allied to C. pe- 
techialis, 

Crossotus sfypticus. 

0* confufie griseo toraontosus ; prothoraoo sparse punctate ; clj^tris 
basi fbflco nebulosis, utrinque pono medium macula fransversa 
fuBoesoento ; "tibiis antiois parum arcuatis. 

Ilab, Damaraland. 

Dark brown, covered with a grey, more or less confusedly 
spotted with aarker grey, irregular tomentum ; head with a 
narrow black impressed median line, an oblique line also on 
the vertex on eadi side ; prothorax short, broader at the base 
than at the apex, a stout spine on each side behind the middle, 
with a few distinct punctures above, an undefined brown stripe 
above the spine ; scutellum truncate at the apex j elytra with 
a few punctures at the base, and thro(' or four small tufts of 
black nairs on each, including one on the shoulder, obscurely 
clouded with brown, behind tlie middle a brownish transverse 
i^t near the outer margin ; body beneath, legs, and scape of 
the antennsB grey speckled with brown, the rest of tlie joints 
^yish, gradually darker towards their apices, all those at 
tibe ba«6 with a rather dense black fringe. Length 9 lines. 

This species, besides its colour, has a more transverse pro- 
thorax than C, plumioornia or C. natalensis^ whicli appear to 
Ann, & Mag, N, Hist, Ser. 4. Vol, iv. 15 
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nic to be the only two other published species to be referred to 
the genus. 

Diixata vonfusa. 

7). leviter imbesoenR, fiisco-fulva, ciiK^reo nebulosa, et nigro macu- 
iata ; iVoriU^ capitis tranft versa ; cl^tris siiigulatim bitulKJroulatis, 
uno basali, uno postmodiano. 

Uah, Penang. 

(Jovored witli a short thinly set pubescence, chiefly pale 
brownish fulvous, but clouded with small patches (under the 
lens) of j)ure ashy, and spotted with dark brown; head very 
broad and transverse in front, greyish, spotted with fulvous ; 
prothorax short, irregular, the sides transversely wrinkled, the 
oasc blackish, the middle with the fulvous collected into an 
iiubstinct band; scutellum triangular; elytra ample, each 
somewhat tricarlnate at the base, the inner carina crowned with 
a narrow tubercle, behind tlio middle another and smaller tu- 
berele in line witli the first, behind this and towards the outer 
margin are two oblique brown bars ; body iMmcath and legs 
with a thin grey pubescence mottled with naked spots, the 
femora fulvous aliovc; antennro brown, the joints from the 
third ashy at the base. Length 9 lines. 

This has, inter alia^ a larger and proportionally broader 
bead than either of the two other species of the genus, and it 
has moreover an extra pair of tubercles on the elytra. 

Misjnla citrvilinea, 

M, fuHca, puhe griseecente parce vestita; fVonte capitis quadrata, 
rugoso-punctata ; prothoraco foro rogulari ; antennifl unicoloribuB. 

Uah. India. 

Dark brown, covered with a short, thin, greyish pubescence; 
head square in front, very roughly punctured ; prothorax nearly 
regular, the sides rounded, above with scattered punctures and 
two large wclLlimited patches, divided by a narrow centra! 
line, greyish brown ; scutellum broad, rounded behind ; elytra 
subseriatcly punctured ; from the shoulder a pale narrow well- 
marked line descends in a curved direction downwards to near 
the middle, and posteriorly similar short zigzag marks occur 
at the sides; body beneath and legs greyish, spotted with 
brown ; antennee with a uniform greyish pubescence. Length 
8i lines. 

A more robust species than M. venoaa^ with the head qua- 
drate in front, the antenn« unicolorous, and without the long 
hairs covering the body as in that insect. 
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Mccchotypa adusta, 

M, brcviu8cu)a, fusoo pubosceris, medio olytronim p:riHoa ; clytris 
singulatim cristis duabus bosalibus vix olovaiis, oi baud ])]umo8iB. 

Hah. Laos. 

This species approaches M. chinemia^ Thoms., but is much 
shorter, the colours more clearly limited, only two short slightly 
elevated crests at the base of each elytron, although there is a 
vestige of another between them, a round brown spot on the 
middle near the suture, and the underparts of a clear pinkish 
colour. LeugtIkO lines. 

Bhi/tiphora DaUmH. 

i2. fusca, niiida, viltiw fasciisque argeiiteo puboscentibuH ornata. 
Hah, Western Australia. 

Head dark brown, shining, conflucntly punctured ; margin 
round the eye, a curved line above it, and a stripe in front 
white; antenna} rather shorter than the lM)dy ( J"), brown, th(‘ 
four basal joints with a white pubescence, third to fifth bearded 
beneath; prothorax cylindrical, rather broader than long, 
finely wrinkled transversely, the margins and three bands 
white ; scutellum subscutiform, brown ; elytra elongate, gra- 
dually narrower from the shoulders to near the aj)ex, the su- 
tural line, a narrow stripe not reaching to the apex, and an- 
other broad stripe cxhJiiding from the shoulder to the ajHix 
denuded and glossy brown, the intervening portions covered 
with a dense pure silvery wliite pubiiscence, the humeral stri[>e 
more or less divided by a longitudinal series of wliite spots ; 
body beneath closely pubescent, glossy whiUi; sides of tht} 
metastemum and an oblique spot on each side of the four basal 
segments of the abdomen denuded, brown ; legs with a close 
white opaque pubescence. Length 15 lines. 

One of the most striking and distinct of the Australian 
Longicoms ; its name is intended to serve as a mark of ap])vc- 
cifttion of the author of the masterly reports on entomology in 
the ^ Zoological Record.’ 

Symphyletes defioratua. 

B. forrugineusjgriseo pubesoona ; prothorace poatioo angustiore, dorso 
tuberculis duobua in medio inatructo; olytris basi bicristutis, 
immeria fortitor granulatia, apicibua bidentaiis. 

Boh. Champion Bay. 

Ferruginous, covered with a short, rather dense (except tliat 
the middle of tne elytra is somewhat denuded), greyish pubes- 
cence, closely but indistinctly speckled with fulvous ; head 

15 * 
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i]iark(‘d with small dark points ; antonnai alM)Ut as long as the 
Iwxly, iho scapi' searroly thicker than tho third joint ; prothorax 
slightly transverse, narrowest at the bfise, tlic middle with two 
small l)ut very distinct tubercles; seutellum l[)roadly rounded 
behind ; elytra not (‘longate, gradually narrower from the base, 
b(‘tw(‘en the seutellum and shoiihler, on each aide, two longi- 
tudinal inbereulate crests, tht‘ iniKT longest, shoulders strongly 
granulale, an indistinct brownish patch on each side near the 
middle, apices hidentate ; body beneath with a coarse yellowish- 
gre\ ])ul»esc*en(‘i', with small denud(‘d spots at the sides; legs 
also ^ellvnvish grey, with spots on the femora and tibiae. 
Letiglli {) lines. 

Allied to S, cinnainomensy but without any bands on the 
el) Ira; the prothorax of the latter broader, not narrower, at the 
base, vKre. 

F^ym2)hyl(tfs lanosuH. 

aS. robiiHtus, ft'rnigmcus, denao griseo hinosus, super elytra setulis 
sparsis interject IS, doreo prothorucis subtuborculato ; olytria baai 
latis, HiibbicristatiH. 

llab. Chaujjiion Bay. 

bobust, fuTUginous, densely covered with a greyish woolly 
jiubescence; head rather narrow in front; anteiinro about aw 
long as the body, uniformly grey ; prothorax nearly as long 
as l)road, narrowest at tlic apex, the back with a few indistinct 
tubercles, but two more prominent than the rest ; seutellum 
8om(*what quadrate ; elytra rnucli broader at the base, rapidly 
narrowing posteriorly, with many minute erect bristles scat- 
tered amongst the pubescence, at the bas<', on each side, three 
short lines of granules, the largest near the suture, forming, 
as well as the second line, a sort of crest, the outermost line 
nearly obsolete, a])ices bispinons, clothed with loiigish hairs ; 
body beneath ana legs with a long coarse grey pubescence, 
Ijongth 12 lines. 

This s]}ecies comes nearest 8. devotus^hni is much more ro- 
bust and has a nearly uniform colour and a woolly pubescence ; 
the apices of the elytra in both are densely clothed with hairs, 
which almost entirely hide tlieir outline, 

Thysia, vidtuita* 

T, breviuscula, plumboo-nigra ; prothorocc utrinque spinoso; api- 
oibus olytrorum emarginatis ; an tennis apicom versus albidis ; 
mesoslcmo producto. 

Hah, Sumatra. 

Much shorter than T, WaJUchii^ dark leaden black ; head 
almost obsoletcly iiunctured in front, a narrow raised line 
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Iw'.tween the eyes not extending to tlu‘ clypeus ; eyen larger 
than in T. Walltchli] prothorax rather narrow, not turgid, 
a stout, strong angular spine on each side ; Hcutelluni ct[ui- 
laterally triangular ; elytra scarcely punctured except at the 
sides, their ajuces broadly einarginate, witli five or six jet- 
black bands, the first at the base ; body beneath black ; legs 
with a purplish tinge ; niesosternum witli a large prominent 
ma in mi llaiy process ; antmime with the tliird, fourth, and fifth 
joints plumose, the remainder dull wliite. Lengtli 12 lines. 

A comparatively short, nearly black species, rcmarkidilc 
for its strongly produced mesostenuim. d^ho other two species 
of this genus arc WaUichii^ Hope (Hoyle’s ^Himalaya,’ 

i )l. 9. figs. 5 and 6), and T, trichtcUi^ Lap. (Hist. Nat. des 
[ns. ii. p. 471), from Java. The hitter has Ix'cn hitherto con- 
founded with Hope’s species, from which it dlfiers, inter aUdj 
in having only a very small, scarcely noticeable toutli on each 
side of the prothorax. 

Ni/ctopals Thoinsoni» 

N, atorrimufi, linoa arcuata a vortico usque ad medium clytrorum, 
altora obliqua postica maculaquo nivcis ; antennis niveu armulatia. 

llab, Gaboon. 

Intensely black, covcr(‘d with a very tliin and close pu- 
bescence, e\c('pt where it is gathered uj) to form snowy-white 
markings — that is, a line from the mandible in front of (uich 
eye, another beginning on the vertex and ])assing back over 
tno side of the prothorax above the spine, vliere it is joined 
to a patch below it, and then over the shoulder curving in- 
wards to the suture, from which ]>oint it proet‘eds for a short 
distance? longitudinally, near the apex an oblique lino, directed 
inwards and downwards, which is followed by a small sjiot 
at the apex itself ; beneath black and shining, with the e]ji- 
stema ol the metathorax and a large spot on each side of all 
the abdominal segments white ; ujipcr portion of the posterior 
femora and two spots on their tibia? white ; a broad ring of 
white at the junction of the third and fourth joints of the an- 
tenna?, and another at the junction of the seventh and eighth. 
Lengtn 6^ lines. 

In Nyctopais mysteriostiSy Thoms., the only hitherto described 
species of the ^onua, the white markings are arranged very 
differently, as will be seen in the figure given in the ^ Archives 
Entomologiques,’ tom. ii. pi. vii. fig. 1 . 1 have much pleasure 
in dedicating this new member of the genus to M. James 
Thomson, the author of that and so many other useful and 
indispensable works on entomology. 
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A Bhort dia^oflis of th (5 following genus waa given in the 
* Proceedings of the Entomological Society’ for February 1868| 
|). xiii. M. Lacordairo informs me (iVi lit) that he considers 
it synonymous with Lophoptera of M. Perroud; but in this 
genus the. antennae are said to be distant at the base, and 
tlie third joint only a little less long than the fourth and fifth 
together.’ Thesti characters, taken in conjunction with its 
supposed affinities, do not ajiply to anything known to me ; 1 
have thendbre ventured to give here a fuller description of the 
juoposed genus, which was named 

Antiiores. 

Head rather narrow above, nearly quadrate in front. Eyes 
not nearly extending to the month. Antcnnary tubers con- 
tiguous at the base, prominent and diverging. Anteniiis in 
tlie male twice as long as the body, setaceous ; scape very 
stout, with a wtdl -marked cicatrix at the apex, and nt'arly as 
long as the third joint; this a little longer than the fourth, 
wlncli with the tlirec following arc equal; tlie eighth to the tenth 
sliglitly shorter, the eleventli sinmlating two joints. Prothorax 
small, transvei’se, irregular above, a slender tooth on each side 
at th(' middle. Elj)^tra elongate, subparallel, with a slight 
(irest on tlie base ol (‘aoh ; shoulders produced. Legs nearly 
equal, anterior tarsi neither dilated nor fringed. Pro- and 
mcsoBtenium declivous ; metastemum elongate. 

The type is well known in collections under the name of 
Monochamas IfvconotKSj but it has never been published. The 
female differs slightly from the male in having the aiitcnuce 
only about a third longer than the body. I’he genus is known 
from Monochatitiis^ infer allay by the basal crests of its elytra, 
the logs of nearly equal length, and the tubercular prothorax. 

Anthores leuconotns. 

A, fiisoiis, olytris, basi ot plaga latorali postmediana excoptis, allio 

tomontosifl ; his, oapite prothoraoequo fusco pubescoutibus, maculis 

fulvis vage intormixtis. 

Hah. Natal. 

Dark brown, with a dense white tomentum on the elytra, 
except at the base and patch at the side behind the middle, 
whicli, with the head and prothorax, have a dark brown pu- 
bescence indistinelly mingled with spots of fulvous; head 
deeply indented between the antennary tubercles ; protliorax 
sliglitly transv(‘rse, two well-marked tubercles on the disk, a 
little Ixdbre the middle; scutcllum curvillnearly triimgular; 
elytra impunctate, granulate at the base, bctweoa the scutel- 
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lum and shoulder a email granuliform crest; body iKmcath 
covered with a long brownisli-fulvous pubescence, but whitish 
on the metaetcmuni ; femora darkish but fading to a ))alo 
colour on the tibicB and tarsi ; antennas fulvous brown, base of 
all the joints, from the third inclusive, palcn Length 14 
lines. 

In the same Proceedings, c., I proposed Oj-^mharas as a 
generic name for Monochaimis triJentatus^ Chev.^ {signatory 
Pasc.). differing from Authored in its longer antennas in the 
male (twice as long as the body), with the last joint subulate, 
the elytra strongly crested at tlie base, the fore legs of the 
male longer and more robust than the others, and the meta- 
sternum not elongate. M, (ispervlusy Whitef, should be re- 
ferred to the same genus. 


MISCELLANEOUS. 

On the Marine Ponm of Crustacea which inhabit the Fresh Waters of 
Southern Europe, By Prof. Hkllek. 

Evert one knows the curious disooverios made by Prof. Lov<in upon 
iho prosonoo in tho Wonom and Wetter lakes of animals identical 
with species Monging to tho Frozen Ocean. Tlie Swedish naturalist 
has adduced tliis ideuiity as evidence in favour of iho union of these 
lakes with the sea at a period anterior to history. These discoveries 
directed attention to tho fauna of the lakes situated south of tho 
A1})0. As early as 1857, E. von Martens described a series of fishes 
and Crustacea which, although living in various Italian lakes, pre- 
sent tho characters of Mediterranean six^oies %, Such are, amongst 
fishes, Blennius vulgaris^ Pall., from the lakes of Garda and Albano, 
Atherina lacuatriSy JBon., from the lakes of Albano and Nemi, and, 
lastly, Qohius fiuviatiliSy Bon., from tho lake of Garda and tho neigh- 
bourhood of Padua, — and amongst tho Crustacea, PaUrmon laemtrisy 
Mart., from the lake of Albano, TJielphusa jiwviatUUy Latr., from 
the lakes of Albano and Nemi, and, lastly, Sphasroma fossaruniy 
Mart., from the Pontine Marshes. These facts have already been 
employed by M. Sartorius voii Waltershauseu in his investigation of 
the dimatos of the present and of former periods. This savant en- 
deavours to establish that iho lakes situated south of tho Alps were 
formerly in oommunication with the sou, and are only the remains 
of aticieiit fiords. Gt'ological changes, by separating them from the 
«oa, converted them into basins of brackish water, which were gra- 
du^y deprived of their salt, with a rapidity differing according to 
tho abundance of river-water flowing into them. These lacustrine 

♦ Silbormann’s Kov. i. No. 0, i)l. 7. 
t Proc. Zuul. 8oc. 1868, p. 411. 
t See * Annals,’ ser. 8. vol. i, p. 50, 
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rouervoirs were carried to a certain height by upheavals, which 
lowered the torai)eraturo of their surface. In the course ol tJieso 
events the marine fauna disappeared, wiih the exception of a few^ 
fishes and Crustacea less sensitive than their fellows to tho action of 
fresh water. 

Prof. Heller has carefully investigated the marine forms inhabit- 
ing tho Italian lakes. Ho confirms and extends most of the disco- 
veries of M. von Martens, at tho same lime reotif}ing some of them. 
He shows that Pahvmon hemtris is a siK^cios very widely difhised 
in tho fresli waters of the Mediterranean basin. Ho cites it in the 
lake of Albano, the ditches of the terra firma in the neighbour- 
hood of Veiiieo, in th(‘ marshes round Pavia, in the lake TraHiniom*, 
in that of Garda, in the brooks of Dalmatia, in Corfu, in the lake of 
Al!)ulera in Spain, and, finally, in Eg>i)t. Put this Hj)ecios is not 
jK’culiar to tho fresh waters ; it still exists in the North Sea and tho 
Baltic. M. Holler, in fact, recognizes in it the sjKJcios introduced 
into scionco under tho names of P, twians and P. antemiarius. It 
appears, however, to bo wanting in th(‘ Mediterranean. M. MLlne- 
Edwardb certainly mentions it, in his ‘ Histoiro Naturello dos Crus- 
taods,' as occurring in the Adriatic; but the author liimself has 
found tins Ntatoment to be erroneous, the specimen in the Paris 
Museum hnMng reallj l>oon derived from Lake Trasimeno. Tho 
crustacean in (JU(^8tion is distinguished from all the Palajmons by 
the want of a palpus on tho mandibles, by "which it approaches the 
genus But as other characters distinguish it from that 
genus, M. Heller proposes for it the new geuerie name of Pakrtno^ 
nrt(s (P. varians). It is probable that this PaUemonetts existed at 
a prehistoric period in th(* Adriatic and Mediterranean, as at pre- 
sent ill the bays of the North Sea, in jdaces where the water was 
comparatively not very salt. 8ul)8eqinMitly, after the transformation 
of the bays into lakes, tin' B])cch‘s gradually accommodated itself to 
the fresh water, altht)ngh without attaining it-s original ei/e. In 
fact tlie freshwater individuals are always smaller than the marine. 

A similar lot may be reserved in the future for another crustacean 
of the Adriatic. NepJuops norve(/fca4ij which is so common in tho 
northern sens, occurs here and there in tht* Mediterranean and tho 
Adriatic. In the Gulf of (iuariiero, however, it exists in cotmidera- 
hle quantity. If this gulf shoulil one day bo converted into a lake 
by an upheaval, this animal would, no doubt, in time liecomo a true 
fr(‘shwater crustacean, wliilst its congeners would still live in the 
northern sons. 

Thelpliusa Jhiviatilis is not entirely confined to the lakes of Albano 
and Nemi ; it occurs also in the south of Italy, in Greece, in Cyprus, 
in the Crimea, in Syria, and in Eg}pt. As regards the JSphwnma 
of tho Pontine Marshes, it pri'scuts tho greatest resemblance to a 
species (S, granulatmi) inhabiting the Adriatic and Mediterranean, 
although they cannot bo completely identified. 

Lastly, M . HoUcr doscribon two new freshwater Crustacea of ma- 
rine forms. Tho first is an Amphipod ( Veneris) found 
by M. Kotschy in tho Well of Venus, near Hiorokipos, in Cyprus, at 
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an olovation of 50 foot. Tins Bj)ooios is almost identical with Qexm- 
maruB nuirinm^ from which it differs only in a clothing of hairs like 
that of other lacustrine species. 

ITio second species belongs to the genus Orchestia (0, cavhnana). 
It was found in great abundance by M. Kotschy in Cyprus, upon 
Mount Olympus, at an altitude of 4000 feet. It lives in moist 
places, in tlie viciuity of a s])ring. This species aj^pears to differ 
ixoin 0. MonUujui only by insiguifiennt characters, such tis a Bome- 
what smaller suse and a darker colour . — tiiebold 4’ KolliJccr's Zeit- 
Bchrift, xix. p. 150; Bill. Univ» xxxv. June 15, 1809, BtilL Sci, 
pp. 158-100. 

On the Leaves of Coniferce, 

By Thomas Meehan, of Germantown, Pennsylvania. 

Botanists can scarcely have overlooked the fact that the tnjo 
leaves of Binm consist of bud-scales, and that what are known as 
leaves, and what Dr. Engelmann (Gray’s Manual, 6th edition, p. 409) 
calls “ secondary loaves ” are but phylloid shoots ; but I have failed 
to find any specific reference to the fact in botanical works. Dr. 
Dickson, however, in a paper ** On the Pliylloid Hhoots of Sciado- 
pitys veHicillata*' (Proceedings of Botanical Congress, 1800, p. 124), 
remarks, In Sciadopltys 1 have to call attention to the fact that 
the leaves of the growing shoots consist, as in Bimis, entirely of bud- 
soalos.” One would suppose, from this incideiital reference to Ptnus, 
that ho was acquainted wdth the fact that the so-called leaves of 
PinviB were phylloid shoots ; but as the o))joct of the paper is to show 
that the so-callod leaves of Sciadopitys are not true leaves, and as 
any one must know that they aro not if already cognizant of the 
fact in Pinmy wo may take it for granted that nt any rate, if not 
entirely overlooked, little thought has been given it. I believe I 
am occupying an entirely original field in pointing out the tnic 
nature of leaves in Conifenv, and that the increased knowledge will 
have an important bearing on many obscure points in their study. 

Dr. DickBon uses but tli<' language of general botany when he dc- 
soribes the true loaves of Plnus as “ bud-scales,” meaning thereby the 
scaly free portion just under the ‘'secondary leaves” of Engelmann, 
and sometimes forming sheaths around them. But those free scales aro 
scarcely loaves. The chief portion of the true leaves in most i)lflTit8 
of the order are adnate with the stem ; sometimes they have the 
power to develojK) into scaly points, at others into foliaccous lips, 
and at other times axe without any power but to preserve their true 
leaf-like character. Laria: affords wio best illustration. The true 
loaves are linear-spathulate, entirely adnate to the stem. There are 
two kinds of stem-growth in Larino : in the one case the axis elon- 
gates and forms shoots ; in the other, axial development is arrested 
and spurs are formed. On the elongated shoots the loaves are scat- 
tered ; on the spurs they are arranged in whorls. The power of 
elongation possessed by the shoot is imparted to the leaves which 
are adherent to it, and they produce green foliaccous awl-liko tips ; 
the power of elongation which the spurs have lost is also measurably 
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lost to their leaves : they developo themsolvos fully, although they 
have no stem to udhoro to ; they preserve the spathulate form, but 
cannot produce the awl-shaped tips of the shoot-leaves. There are, 
thoi efore, two forms of leaves on the larch, the one free, the other 
adherent ; and we have a novel principle very clearly illustrated, 
that alrmuj aivial development (vigour) a vhaeacteeiatic ofeulhesion, 
while the reverse (weakness) h characterized hy a free system of foluz^ 
lion. Any species of Larix will sustain this observation ; and lepto- 
lepiSf as a vigorous grower, is the best. 

The characteristics of the foliage described in Larix may bo found 
in a greater or less dogrt^e in a great many species of coniferous 
plants. In Crifpimieria the leaves adhere for four-fifths of their 
length on vigorous shoots ; but on the more delicate ones they are 
free for tliree-fourtlis or more. In Junipems the different forms of 
foliage are well known, especially in J, virginiarux^ J» chinensis^ and 
J, commnnis. On the vigorous shoots adhesion lakes place for nearly 
the full length of the leaves ; but on weaker ones the leaves are very 
nearly free. In Thuja^ Biota, Retinispora, Cujpressusy Tkujopsis, 
indeed most of the section Cupressinece, these vanablo degrees of ad- 
hesion may bo found, and always in relation to the absence or pre- 
sence of vigour ; and on this question of vigour it will bo well hero 
to make a few remarks. The power to branch I take to be a high 
mark of vigour. The young seedlings of most coniferous trees grow 
but a few inches the first year, and have no power to branch ; the 
power increases with ago, and in all cases in proportion to the vigour 
of the plants. In Thuja, for instance, no branches appear till the 
second year ; they increase in number, until, when in its prime, 
branches appear from every alteniate pair of axils, and, as those are 
decussate, this gives the fan-like form of growth of which the Arbor 
viUe affords a familiar illustration. 

This varying power of adhesion in the true leaves, and in con- 
nexion with vigour, enables us to explain many matters hitherto not 
understood. For instance, Dr. landley describes a form of Biota 
08 B. rneldensis, suggesting that from its appearance it must bo 
a hybrid between the re/l cedar and Chinese Arbor vitas ; it is but 
B, orientaJis with the leaves moderately united. Thuja ericoide^ 
of gardens was long supposed to bo a Japanese species ; it is but an 
entirely free-leaved form of Thtja occidentalis, Betinispora ericoides 
of Zuccarini is but a free-leaved form of some Japanese plant ; and 
in all probability many species of lletmispora, so marked in horba^ 
riums, are all forms of one thing with more or less odnate leaves. 
In all those oases delicacy of growth and freedom of loaves go gra- 
dually together, os before indicated. 

One of the most remarkable instances of tbo value of this prin- 
ciple, however, will, 1 have no doubt, bo in fixing tho identity of the 
Japanese genus Glyptostrohus* of Endlichor with the American 
Taxodivm of Richard. In a shoot one foot in length of the latter 
we find perhaps four or six branchlots ; in tho same space in Qlyp- 

* Rote by the proof-reader.-^lt was the intention of tjio awthor to refer his re- 
marks on (rfyytoetrobue to G, tinenaie, £ndl. 
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toitrchm wo shall find a Boore or more. Indeed in this plant a 
branchlct epringfl from nearly ovory axil on the main bramdi, show- 
ing an extraordinary vigour. As vigour is opposed to a free deve- 
lopment of foliage, the small thread-like loaves of Glyjjioitrobus are 
naturally to be expected, and the free loaves distichously arranged 
is the natural concomitant of the weaker Taccodium, Fortunately I 
am able to sustain this theory by actual facts. I have a seedling tree 
ton years old, of remarkable vigour. It does not branch quite as 
much as the typical Glppiostrohm^ but much more freely than any 
Toucodmm, The result is, the folir^e is aciculato, not distichous, and 
just intermediate between the two supposed genera. But to help mo 
still more, ray tree of Glyptosirohm bos pushed forth some weak 
shoots with foliage identical in every respect with the intermediate 
Taxodhvm, Specimens of all these are presciuted with this. In es- 
tablishing GlyptoatrohuSy Endlicher notes some trifling differences in 
tlie scales of the cones between it and Taxodhnn ; but all familiar 
nvdth numerous individuals of some species of Oonifero), Biota onen.’- 
tali* for instance, know how these vary. There can bo no doubt, 1 
think, of the identity of the two ; and this will form another very 
interesting link in the chain of evidence that the flora of Japan is 
closely allied to that of the United States. 

If we wore to look on the so-called leaves oiPinus and Sciadopitya 
as true loaves, wo should find serious opposition to my theory that a 
vigorous axial growth is opposed to the development of free loaves 
in Coniferaj ; for we should see a class of plants which notoriously 
adds but from three to six branches annually to each axis clothed 
with foliage. But admitting them to ho phylloid shoots, it confirms 
our theory in a strong degree. We then see a plant loaded with 
branchlets j and so great is the tendency to use thorn instead of leaves, 
that in some cases, as in Pinna atrohua, P, exceha, and othtirs of a 
softer class of Phylloidero, the bud-scjiloe are almost entirely confined 
to the sheathing leaflets — ;ju8t as in the very rugged, hard-leu ved, 
almost spinescent forms, like Pinm anstriara, we find them more 
dependent on well -developed adnato leaf-scales. In Abies of old 
authors, A, excelaa for instance, wo have a numerous-branching ten- 
dency; hence wo have true loaves, though paiiially adnato, and no 
necessity for phylloid branchlets. In Picea of Link, almost near 
Abies, taking P. balaamea os a typo, we have a rather weaker deve- 
lopment, slower-growing and loss hardy trees, and the loaves are 
nearly free. Could some of the shoots of Abies bo arrested in their 
axial development, as in Larix, we should have the remainder in- 
oreasad in length, and the fewer branchlets and two forms of loaves 
just as in T^irix, Should, on the other hand, the plant increase in 
vigour, there would bo no class of free leaves, adnation would bo the 
law, and metamoi'phosed branchlets prevail. Starting from Abies, 
extra vigour makes the pine, extra delicacy the larch ; it is the 
centre of two extremes. 

That the fascicles in Pinus ore phylloid shoots, I think cannot bo 
questioned. Their position in the axils of tho true leaves, as beau- 
tifully shown in IHnns anstriaca, indicatos tho probability ; their per- 
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manency in proportion to llieir indiiracy is also another strong point. 
The soft ones of the Strohus section retain vitality little longer than 
some true loaves, while the spinoscont ones of P. austriara remain 
green for four or five years. But the strongest of all points is, that 
on dissection of an old fascicle, it will bo found to have a distinct 
connexion with the woody system of the tree, and that these raiuuto 
woody axillu3 under each fascicle incnniscin size with the ago of the 
sheath. With a very little cncouragi^ment these woody axillco con 
bo induced to elongate and become real braiiclilots. If the leading 
shoot, for instance, of a pine bo tipped in May just after pushing, 
bulblets vsnll form in every fascicle below, and the next season the 
bulblcts will produce weak branchlets, altliough this might be said 
of tru(‘ kwivt's, which are supposed to bear an embryo shoot in tho 
axil of every one. So much stress need not be put on tliis fact, as 
tho othem are sufficumt ; it is introduced, and its weak nature com- 
mented on, as it funiishes the chief point in Dr. Dickson^s argument 
for SciadopitijSf which amounts to little more than that tho appa- 
rently single phyUon is really a double one— a two-leaved fascicle 
united by n transformed sheath tlirough its whole length. Carri6re 
has since pushed Dr. Dickson’s observations further by noting, in the 
‘ Ilovuo Horticole,' really bifid leaves, with little verticils in the axils 
(see roferonco in ‘ durdeners’ Chronicle,’ May 2, 1808) — an observa- 
tion which I confirm bjr a specimen exhibited herewith ; yet, as I 
have said, it is by itself not wholly free from tho obj(»otion that it 
may bo but a modified form of regular bud-growth ; but, togetlior 
with my other observations, I think they do serve to confirm the 
point of these so-called leaves being but phyllodea. 

In conclusion, I will restate the main points of this paper : — 

The true leaves of ConiferoD are usually adiiato with tho branches* 

Adnation is in proportion to vigour in tho genus, species, or in the 
individuals of th(j same specit's or brandies of the same individual. 

Many so-callod distinct species of Coniferco are the same, but in 
various states of adnation. — From tJie forth'onung volume of the 
ce«Ung}^ of the American Association for the Advancement of Science. 
(Communicated by tho Author.) 


Mechanical lieproduction of the Flight of Insects. 

By M. Maeby. 

Tho author has already shown that by gilding tho tips of the 
fore wings of a hymonoptorous insect and allowing it to fly in the 
sun, tho iK)int of each wing is found to describe a figure of 8, indi- 
cating that in tho course of one elevation and descent the wing 
moves twic^e forward and twice backward. To ascertain how tMe 
movement is produced, tho author took a small glass rod blackened 
with smoke, and by presenting it to tho wing in different parts of its 
passage, he found that the soot was rubbed sometimes on the upper 
and sometimes on the lower surfaco, according as tho rod was hold 
below or above tho course of the wing forwards or backwards. From 
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bin oxperimenta he concludoR that the wing moves from behind for- 
wards both ill its descent and in its ascent. 

That tho piano of the wing changes twice during each movement 
appears from tho difference in the brilliancy of the two branches of 
the luminous figure of 8. When a branch is very brilliant, this is 
because it presents its gilt surface at a favourable angle for tho re- 
flection of tho sun’s light. During descent tho wing presents its 
upper surface a little forward, whilst during elevation this surface 
looks rather backward. 

Tlicso movements are so complex that they would require a very 
complex muscular apparatus if each of them was tlie result of a 
special act. It would require a very perfect coordination to enable 
these eight or ton successive actions to bo roproduc(‘d in regular order 
at ouch revolution of the wing — that is to say, from two hundred to 
three hundred times in a H(*oond ; but the simple elevation and de- 
pression of tho wing is suffleiont to enable the resistance of the air 
to produce all the other movements. The wing being rigid in front, 
in consequence of its thick norvures, tho flexible hinder part, being 
raised by tho resistance of the air during the rapid depression of the 
wing, will acquire an oblique direction, so that the upper surface of 
the wing will look forward ; on tho other hand, during elevation 
tho resistances of 1 he air will bo above, and the ui)por surface of tho 
wing will incline backwards. This flgure-of-8 movement exactly 
reBomblGB tho motion of tho oar in sculling a boat. 

To verify his theory', the author has constructed a small apparatus, 
which ho describes as follows : — A mechanism sot in motion by an 
air-pump caused tho altoniato elevation and depression of a pair of 
wings constnictod on tho plan of those of insects. This appanitus 
had not sufficient motive power to raise its own weight ; hut it was 
placed upon a pivoted rod in equilibrium, so that, if the apparatus de- 
veloped the motive power required by the theory, the whole would 
acquire a movement of rotation round a central axis. On being set in 
action, tho apparatus rotated rapidly. 

By gilding tho tip of one of the wings of this artificial insect, all 
the movements and changes of plane executed in the flight of an in- 
sect wore reproduced by the apparatus ; and as the force derived 
from the pump can only produce elevations and depressions of the 
wing in the same piano, it is evident that the other movements are 
produced by the resistanoo of the air. 

The origin of this theory of flight is to be found in Borelli, who 
supposes &at the wing of a bird acts upon the air in the manner of 
a wedge. Strauss-Durckheim states this opinion more clearly, and 
shows how the insect derives, from the resistance of tho air to the 
inclined plane of its wing, a combination which it employs to sustain 
and guide itself. Girard has made experiments to show tho correct- 
ness of Strauss-Durokheim’s hypothesis, and proved that if tho flexi- 
bility of the hinder margin of the wing be altered by a dry coating 
of any kind, the power of flight is destroyed . — Oomptes Rend'tis^ 
March 15, 1S69, tome Ixviii. pp. 607-669, 
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Spectroscopic Examination of tlie Dlatomaccm. By H. L. Smith. 

The vegetable nature of the Diatomaoeso is now generally admit- 
ted ; but il‘ any farther proof is iKiodod, we have it in marked results 
from the application of the Bpectroscope. I liave boon enabled to 
prove the absolute identity of chhrophyl or the green endochromo of 
plants with diatomin or the olive-yellow endochromo of the Diato- 
nuuK^a). The sj[>octrum-microscoj)o is now too well known to need 
any dosoription hero. The one I have used was made by Browning 
of London. It is not at all difficult to obtain a characteristic spec- 
trum from a living diatom, and to compare i1 directly with that of a 
desmid, or other plant. 

1 need not here give the results in detail. Suffice it that, from 
fibout fifty comparisons of spectra, I can unhesitatingly assert that 
the spectrum of chlorophyl is identical wit/h that of diatomin. 

The s})octrum in question is a characteristic one, and is figured 
l>elow. 



A vtJty black narrow band in the extreme red, reading at the lower 
edge, which appt'ars to be constant-, about ^ of Mr, fkirby^s scale, is 
loo characteristic t^o be mistaken. There are two other very faint 
bands, not easily seen, and somewhat more variable in position. 
The black band in the red is always present, and is remarkably con- 
stant in th(? position of its lower edge. In making comparisons of 
spectra it is of the utmost importance that- the slit of the spectro- 
scope should be absolutely in the focus of the achromatic eye-lens. 
If this bo not attended to, there will be a slight parallax ; and banda 
really identical in position, e, g, thoso of blood (scarl^ cruorine), 
will not absolutely correspond when two spectra ore formed, one 
from blood on the stage of the microscope, and the other firom the 
same on the stage of the eye-pieot^. 

The dark band of the dalorophyl-spectrum is slightly variable in 
wddth ; and the action of acids and alkalies sometimes causes a slight 
displaoemont, the former raising (moving towjurd the blue end) and 
the latter depressing. The ondo^ome of a diatom after treatment 
mth acid is green, and the add, in this case, produces soaroely any 
disphusement of the band, which may be observed even in the dart 
reddish moss of the dead Diatomacooc, ahnost identical in colour 
with the ferrous carbonate so often found in bogs where the larger 
diatoms are abundant ; and what is more remarkable is, that the 
carbonate gives no absorption-bands at alL As a general rule, 
alcoholic solutions of chlorophyl and diatomin have the band slightly 
depressed, reading 1 to on the interference scale . — SUHmavCu 
American Jowmal^ July 1869. 
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Two new Ghnerle Types of the FamUies SaprolognioaB and 
Feronosporete. By MM. E. Rozb and M. Cobnu. 

The authors remark that it is questionable whether the Sapro- 
legniesD should be referred to the alga) or the fungi. They think that 
one of their new genera ftirnishes an argument in favour of the 
latter. It is an endophyte, parasitic upon the smallest of our pha- 
nerogams, Michelii, Sohleid. {Lemna arrhlza^ Linn.), and pre- 

sents some characters belonging both to the Saprolegnieao and Pe- 
ronosporese, so that it may to a certain extent be regarded as inter- 
mediate between the two families. They name it Oystosiphon 
pythioidee. 

Its mycelium, which traverses the cells of the Wolffia by perfo- 
rating their walls, devolopes the two kinds of reproductive organs 
(sexual and asexual) which have already been indicated in the 
species of this family. The first mode of reproduction terminates in 
the formation of an oospore, the thick opispore of which roserablos 
that of the oospores of the Poronosporoae. This oospore originates 
here, however, from the fertile union of the antheridian and oogonic 
plasma, oflfectod by means of a short process omitted by the antheri- 
dium, which penetrates into the oogonial canty. 

The so-called asexual reproduction of Oystosiphon is effected by 
means of zoosporangia. These are represented by vesicles which 
terminate certain branches of the mycelium in peripheral cells of 
the Wolffia. When mature, each of these vesicles, which is isolated 
by a septum from the rest of the mycelium, emits a tube which runs 
perpendicularly to meet the cellular wall separating it from the 
water. This fiattens itself against the cellulose membrane, which it 
perforates by an oxosmotio action, and then grows out into the 
water until its extremity becomes stationary and slightly thickened. 
The plasma of the zoosporangium is then instantaneously difiusod in 
this extremity of the tube in the form of a plastic spheroid, which in 
a few minutes contracts and shows a very delicate enveloping mem- 
brane continuous with the tube. The following phenomena are tlmn 
rapidly witnessed in the interior of this vesicle : — A network of clear 
lines indicates the segmentation which takes place in the plasraic 
mass, and the cilia appear ; the segments separate from each 
other and constitute the zoospores ; those agitate their cilia, and 
move more and more rapidly ; lastly a portion of the wall of the 
vesicle becomes absorbed and the zoospores escape. Their move- 
ments last for about half an hour ; they then become spherical, 
lose their oilia, beoome clothed with a membrane, and germinate by 
emitting a tube. This germinative tube then penetrates by perfora- 
tion into the cells of h^thy fronds of Wolffila, where it is developed 
into a mycelium. 

The Peronos|)ore8B, to which the second new generic type belongs, 
have hitherto included only the genera Oystopm and Peronosjiora. 
The eudophytal fungus, parasitic on Erigeron ettnadensef Linn., de- 
scribed by the authors under the name of Jiasidiophora entosporOf 
is distin^sbed at the first glance from the above genera by its 
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conidiophorous i^tipites, which resemble the basidia of the Hymeno- 
mycctcs. 

The conidia, or asexual reproductive organs of Btisidiophora, when 
placed in water at their maturity, present the romarhable fact that 
their plasma, instead of being expelled before the complete formation 
of the zoospores, undergoes its whole sporogonio evolution within 
thorn. The zoospores move in the conidia until the apical papilla of 
ih<j latter, becoming absorbed, leaves thorn a passage into the liquid. 
This aperture, however, being much too narrow for the free passage 
of the zoospores, they pass it, one after the other, with great difficulty, 
by lengthening and twisting themselves with a most singular power 
of vitality. Aftei their escape they traverse the liquid with con. 
sidorable rapidity, but in loss than an hour they stop and germinate. 

The organs of soxmd reproduction in Basidtophora are formed in 
the paroncliyma of the loaves which have already presented the co- 
nidiophorous stipites. But this parenchyma, being formed by a very 
compact cellular tissue, does not allow us to ascertain clearly the re- 
lations of the antheridia and oogonia, or to observe the phases of 
fecundation . — Comptes Ilendus, March IT), lh09, tome Ixviii. pp. 
651 -^ 063 . 


Oil SjiatangUH Kaschi, Lovhi. 

At th(‘ meeting of Scandiiiarian naturalists at Christiania, in July 
1808, Prof. Loven exhibited sjiecimens of this now species, which 
was first discovcrtnl on the deep sea -bank of Storogzen, off the coast 
of Norway, as far back ns 1844, by Prof. H. Kasch, of the University 
of Christiania. Hince that time it has been found occasionally in 
the same locality, and Mr. (hvyn JotlVeys has dredged it in the Zet- 
land seas. P’rom the Sjmtarujus purpureus of O. F. MuUcr, which it 
almost surpasses in size, it differs by its more oblong and posteriorly 
more attenuated form and groati^r height, by much narrower jxjtala, 
by the tlattened ventral surface, the prominent lip, the narrow 
strongly keeled sternum, of almost equal breadth throughout, and 
by the rounded, not biloi)aU‘, area semitalis, half as large as that of 
Bpaiangus purpiirens of the same size. Tho colour is dork reddish 
brown ; and the primary spines, arranged, as in Sp, purpmeii$^ in 
arcuate series, are shorter than in that spocios. 

At tho same time, Prof. Lovdn drew attention to the fact that, in 
very young specimens of Spatangidtc, the peristomium, situated 
much nearer the middle of tho body than in the full-grown animal, 
is exactly pimtogonal, with the mouth, an oval opening in its centre, 
surrounded by perforated plates of an irregular form. But the 
mouth is very soon drawn backwards, and becomes traftsversely 
elongated, the surrounding iilates assuming their speebde shapes; 
and when tho mouth has reached the posterior side of the peristo- 
mial pentagon, this side begins to protrude forwards and to deve- 
lope into the vaulted lip peculiar to the Spatangidm. This juvenile 
pentagonal form of the peristomium is retained hj the fhll-grown in- 
dividual in PaJcpoBtoma and in certain fossil forms, as EchinospatanguSf 
and others, — Communicated hj Prof, Ixivdn, 
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XXV. — On some curious Fossil Funffi from the Black Shale of 
the Northumberland Coal-jieht By Albany Hancock^ 
F.L.S., and Thomas Attiiey^. 

[mates IX. & X.] 

It is now about ten years ago that a few sections of certain 
lenticular bodi(*3 were made and their peculiar tubular ramifi- 
cations revealed. These bodies were tlien supposed to be of 
vegetable origin, and were procured in tlie Cramlington Black 
Shale. At the time we took these tubular ramifications to be 
those of a parasitic fungus related to the unicellular fungi 
described by Kollikcrf; and as such our specimens were ex- 
hibited at one of the early microscopic soirees held by the 
Tyneside Naturalists’ Fiekl Club, 

Since we first became acquainted with these curious and 
interesting bodies, we have collected a vast number of speci- 
mens ^not less than 150) at Cramlington, Newsliaiti, and other 
localities ; and, havin^j been engaged for the last few months 
investigating the subject, we now projiose to give a succinct 
account of the results at which wc have arrivc(f, reserving for 
some future occasion more complete details of our researches. 

First, then, with regard to the bodies themselves in which 
the peculiar structure alluded to is found. They arc frequently 
oirculai*. a good deal depressed and lenticular, with one side 
generally flatter than the otlicr, sometimes ouite flat. The 
brgest are upwards of ^ inch in diameter ana nearly ^ inch 
in thickness. Oval, depressed forms also occur, one of which 
in our possession is VV i^^^h in length, though one extremity 
is wantit^, and inch wide. But by for the greater number 

^ Communioated by the Authors, havioff been read at the Moetinj^ of 
th« British AjMOciation held at Exeter in li^9. 
t See Ann. k Mag. Nat. Hist. sor. B. vol. iv. p. 300, Oct. 1859. 

Ann»dcMag.NHi$L Ser. 4. Fo/,iv. 16 
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are somewhat irrepilar iii form, mostly partaking, however, 
of the circle or ellipsis : one such elongated specimen is an 
inch in length. Home have the margin a little sinuous ; others 
arc even podunculule, or at least have a narrow produced pro- 
cess at one end ; aiid it is not uncoinniott to find them very 
much flattened, squeezed out as it W(*re, till the margins are 
quite sliarj). The siuface is invariably dull and much like 
the matrix in t('xtur<‘, though in om* or two instances we have 
])ereeived indi(*atioii8 of a reti(‘ulated structure. They leave 
tlie matrix ^vith great facility, frequently di*o])piug out of it 
on tlie shale being split (»pen. 

Wiien sections of these bodies ar(‘ viewed by transmitted 
ligJit, they vary in ('oJonr from carmine to warm yellow, re- 
s(*mbling much in this rc'spect fossil wood from the same loca- 
lity, thougli the latter is never so bright in tint. Like fossil 
wood, too, the sections have a teiahuicy to W6^ when placed 
on the slide, and e(Hiseqnently the outer margin or rim is fre- 
(juently cracked ail round on putting on the cover. 

Tliat tlicy arc nou-calcarcous is proved by a very simple 
exjx'riment. If we place a fossil tooth or bone from the News- 
ham ytialc in dilute nitric acid, a violent effervescence imme- 
diately ensues, and the result is that in an hqur or two the 
s{)ecimens are eitlier entirely broken down or are so much re- 
duced that they crumble to pieces on being touched with the 
finger ; hence it is evident that such fossils from the above- 
mentioned locality retain their calcaiwiis matter not much, if 
at all, clianged. Now when we treat one of the lenticular 
bodies in question will) nitric acid of the same strength, no 
action whatever lakes j)lace, and after being immersed m it for 
several hours no pereeptibhi effect is produced. Fossil wood 
from Newsham Shale is likewise unaffected when subjected to 
the same influence. Wc have thus a proof tliat these lenti- 
cular bodies are n on-calcareous, and strong presumptive evi- 
dence as to the probability of their being of vegetable origin^^ 

Indeed that they are so does not admit of a doubt. If there 
were no other evidenco of the fact, it is demonstrated by their 
organic structure. Originally, as already stated, we took Ais 
organic structure (the tubular ramifications) to he a parasitic 
fungus, and the substance in which it was imbedded to be 
wood. And assuredly the tubular ramifications resemble very 
closely those of the unicellular fungi before alluded to, many 
species of which we have in our possession. The siac and 
general character of the tubes, the mode of ramification, and 

• Some account of those lenticular bodiea has recently been giveili 
in ‘ Rcientific Opinion,’ by Mr. T, P. Baxkas, who supposed tliem to be 
fish -otolites. 
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particularly their bulbous enlargements, all agree very well 
with what we observe in these peculiar bodies. But theie is 
one important diflerciKe: while, in the unicellular fungi, the 
tubes never sink dee]) into the substance in which tiny are 
lodged, ramifying iiniuediately below its suifaee, those of tlie 
lenticular bodies, though they are eonnect(‘d with tin* ])eri|)heiy, 
permeate the entire mass. Our recent investigations, hoAv- 
ever, oompc'l us to tin* conclusion that the whole, including 
the substance in wliich the tul)es ramify, is lait one urganisin, 
and that it is a fungus of a jx'culiar nature*, relatfsl a]>parently 
in structure, and to some extent in fonn, to Hcfprotlam stljn- 
tatmij a very curious and abnonnal s))oeies from India, de- 
scribed by Messrs. Herk(‘ky and (hirny in the ^ Transactions 
of the Linnean Sociefy ^ (18()2, \ol. xxiii. ])p. Dl ^ 93). Tlie 
internal structure of this living species is so similar to that of 
some of the coal-fungi in question, that, wcic it fossilized, it 
would assuredly be considered one of them. “ The mass con- 
sists,’* says the Kev. M. J. Berkeley, “ of very irri‘gular, 
swollen, and sometimes constricted, more or less aiiaHtomosing 
and more or less densely compacted tlireads.” These weirds 
might be used to descfibe the tubes oi A rr/im/ar icon congh- 
rneratuniy one of our fossil fungi dehcribed in tlie sequel. 

We have in our possession a section of Hclerottion 
iatunij and, after carefully exauilning it, A\e can find no im- 
portant diiferonce distinguishing it from sections of our coal- 
fungi. I’he irregular character of the tubes, their nodular 
enlargements, and the large terminal vesicles are all feature's 
that are found in both the rc'cont and fossil species. And, 
moreover, many of the larger ^Mhn'ads ” or tubes in HchroHfim 
Btipitaium can be seen abutting with their ends against the 
dark peripheral cuticle, just as the tubes do in tlic tossil sjie- 
cies. the bark or cuticle of which is similar in definition and 
thickness, and is also dark and opaque^. 

On examining sections of these lenticular fungi from the 
coal-shale, we find that they occasionally appear to be almost, 
if not entirely, homogeneous, and that, when perfect, they al- 

♦ Since the above was wi’ittm, we have obtained fi'om Newsbam a 
very interesting spt^rimen of our jieAv fungus, with the surfkoe in excellent 
ppeeervationrvVo have stated in the text that traces of surfaco-roticu- 
la^n had been observed j in this now sp(*(‘imen the whole surface is 
covered with a minute angular reticidation, shai-ply deiinod by hooves, 
and cesetnbling most closely the cuticular reticulation repreaentea in the 
figufee of Sden>fium sUpitatum illustrating the paper of Messrs. Berholey 
aM Onwey already referrod to ; so that in general fonn, in tliis peculiar 
eurface-reticulation, in the Ihicbness and character of the cuticle, and in 
internal stnicturo our fosBil fungi agree with this peculiar species from 
India. 
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ways exhibit a peripheral bark or cuticle of considerable 
thickness, though they vary in this respect, the cuticle being 
sometimes comparatively thin, "rhe colour, as before men- 
tioned, varies from a pretty clear carmine to a warm yellow, 
the intiuisity, of course, varying witli the thickness of the 
section, and also, to some extent, the tint. But the apparent 
hom<)gen(*ity is not by any means constant ; indeed by larthe 
great(‘r nnuilicr of specimens show tlie peculiar structure be- 
ion* mentiomsl, sonu to only a slight degree, others very ex- 
tensivcl\, the whole mass being tilled with, nay, almost coni- 
})osed of, ramifying tiilu's. The tubes vary considerably in 
size in (be clitlerent sjieeic^s (for there are many species of these 
fungi), and, in fact, to some extent in tlie same species. In 
some they iiu‘asuie inch in diameter; in others they are 
(niite minute, being only -ni <100 in diameter; in some 

they ar<' plain ; in others, again, they terminate in large bulb- 
lilv(» swelliiigs, and have here and there similar but smaller 
enlargements, two or three of such being occasionally placed 
close together. The tubes always ajipear to originate m the 
peripheral eutiele. 

1 ne mode of ramification also varies : in some species the 
tubes are long, and may be said to branch rather freely ; but 
in otliers they arc cramped and much contorted; they are 
usually inextricably involved ; and in a few instances they 
radiate from centres, and arc short, sinuous^ and stout. In all 
cases they terminate in rounded extremities when not in 
bulbs. 

The braiudies aie very frequently sharply defined, and ex- 
hibit a doulde marginal line, indicating that they have proper 
w^alls. Tliey are occasionally filled with the matrix; and tlien 
they are lilack and jierfeetly opaejue, and have a very striking 
appearance. The contained black matter is continuous with 
the external matrix, and from this fact it may be inferred that 
the tubes open externally ; indeed their arrangement seems 
to indicate tliis ; how'cver, they are usual ly transparent, and 
reveal within their walls oval spore-like bodies, which pervade 
botli tlic branches and the bulbous enlargements, oimiiar 
Bpore-like bodies arc frequently scattered through the sub- 
stance of th(' fungus amidst tlie ramifications ; and in a few 
specimens in our possession these spore-like bodies are thickly 
scattered throughout the entire suljstance, no tubes or any 
other structure being jierceptible. In others, again, nothing 
is observed in the liomogeneous matter except circular vesicles 
resembling the bulbous enlargements of the tubes ; in some 
instances such vesicles^ large and small, are mingled together, 
and have scattered amidst them the sporc-like bSiies, In one 
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remarkable specimen the vesicles seem to be formed into a 
connected congeries towards the margin. 

Another varietv'of these curious fungi has the outer bark 
or cuticle rather thick ; iiiid it seems to be coiii])os('d of two or 
three layers. Immediately within the innermost layer there 
is a thin stratum of minute granules, which in some speci- 
mens is much extended, and the granules enlarged. In the 
former the ejuarter-ineh objc'et-glaHs is requisite to n’solve 
them ; in the latter an inch glass shows them very well. And, 
what is rather peculiar, at certain points of the eircumfenmee 
the bark or cuticle is folded inwards, the oi/ter]siyor to aniueh 
less extent than the inner ^ thus leaving a wide space hetwirii 
the two. These inward foldings, of which there arc llirct' or 
four, bulge considerably into the substance of the fungus, and 
are somewhat renifonn or ear-shaped. 'j'h(‘ stratum of gra- 
nules follows the infoldiiigs with the greatest regularity. 

There is still another variety, which differs considerahly 
from all the rest. This is without tubes, the whole substance 
being composed of large ])olyg<>mil cells iiaving the a})pearanee 
of coarse cellular tissue*, with Jicre and there a dark, irregular, 
spherical body. 

Such are the variations in the structure of these Coal- 
measure fungi : they are, we have said, oeeaslomilly structure- 
less or nearly so: but this is rarely tlm ease. We have six- 
teen ^ecimens tiiat appear eitlier homogeneous or almost so, 
out 01 126 sections, all the rest (110) e^iibiting more or less 
structure. This fact militates strongly against tlic idea we at 
first entertained, that the tubular structure was a fungus para- 
sitic in the bodies in which it is found. Were such the case, 
these figures ought to be rev(*rHed : 16 bodit's so affected might 
bo found in 126; but certainly wc should never exj>eet to 
find out of that number 110 affected and 16 only free from the 
parasite. 

The apparent entire homogeneity of some speeiinons, and 
the apparent partial homogeneity of others, can he aceoiiutc‘d 
for as the result of fossilization. Fossil Avood and other v(‘- 
getable substances have frequently tJie structure either wholly 
or partially obliterated by pressure. This is not uncommonly 
the case with wood found in the Newsham Coal-shale ; and It 
can scarcely be doubted that such is the case with the fungi in 
question. Wc presume that the general substance of these 
bodies is comimsed of cellular tissue (and, indeed, in one of the 
varieties above mentioned wc have seen that it is chiefly made 
up of cellular tissue, and traces of such a strueturc have been 
observed in one or two other instances), and that by pressure 
this is almost universally obliterated. The ramifying tubes, 
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with the gporc-like bodies, being of a less delicate nature, or 
in some way less ])erisliable, arc sometimes preserved through- 
out tlio mass, at other times only j)artially preserved ; occa- 
sionally the tubes are so strongly clefined, that every charac- 
teristic is retained ; again so delicate and attenuated are they, 
that their margins only can be perceived, dying out until tno 
faintest traces of them subside into the surrounding homoge- 
neous substance. 

1^hos(* speeimoiis that exhibit only ccll-likc bodies, large 
and small, may have had likewise ramifying tubes, and pres- 
sure may have obliterated them ; or they may have had a 
continuous connected congeries of cells opening at the surface, 
as tlu* tubes W’ould seem to do ; and in one instance, at least, 
extensive traces of such a structure exist. In this case the 
spores will have been developed in the cells; and, in fact, 
spore-like bodiejs have \nicn observi‘d in connexion with these 
cells. 

We have already stated tliat the tubes originate in, and ap- 
parently open at, the pcrijiliery of the fungus, and that sporc- 
like bodies are occtisionally found within the tubes ana the 
bulbous enlargements in connexion witli tliem. Such being 
the case, it is only necessary to suppose (and, indeed, from 
what we liavo seen, ajiparently the fact is such) that the tubes 
are invaginated })rolongations of the outer envelope or cuticle, 
in order to bring the organization of these coal species into some 
accordance with the structure of the higher fungi, in which 
the spores seem to always develojKjd in connexion with 
folds, tubes, or processes of one kind or other of the enveloping 
memDrane or cuticle, or, more correctly speaking, of the hy- 
menium, which is itself apparently a continuation of the peri«* 
pheral investment. 

Wo shall now conclude this very imperfect account of the»0 
interesting (loal-measure fungi with concise descriptions of a 
few of the more characteristic species, leaving tlie rest (proba- 
bly as many more) for furtlier investigation, which we hope 
will throw additional light on this intricate subject. 

DESCRIl*TION8 OF SPECIES. 

1. ArcJiogaricon hulbomm^ 

Tubes of equal size, aliout iVinr inch in diameter ; the main 
branches pretty straight, long, somewhat sinuous, with th« 
secondary branches much contorted, involved, and crowded j 
occasionally papillose, and frequently terminating in large 
spherical vesicles, and with smaller bulbous enfargementai 
sometimes two or three in close succession, their diametof 
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being three or four times that of the branches, the terminal 
vesiaes being much larger. 

Several specimens of this species have occurrt‘d ; and wc 
have two or tlirec of wliat we consider to bo a variety of it, 
with similar branches ; but iKiither have they bulbous enlarge- 
ments nor are they ])apillose. The peculiarities of this variety 
are probably owing to its state of develojuneut. 

2. Archagaricon ylohulifernm. 

Tubes various in size, the larger about ^^^77 inch in dia- 
meter, smooth; both stems and branches straight or very 
little sinuous, with numerotis globular enlargements five or 
six times the diameter of the tubes, and with a few extremely 
large spherical vesicles, many times larger than the globular 
enlargements, some of them being inch In diameter. 

This species is distinguished from A» hulhosum by the 
straightness, smootliness, and minuteness of the branches, and 
also by the more numerous globular enlargements, and parti- 
cularly by the great size of the terminal vesicles. Several 
specimens have been obtained. 

3, Archagaricon ratliahtm. 

Tubes large, measuring^J,,^ inch iu diamt'ter, short, smoolh, a 
little tortuous, and ap])eanng as if radiating from eentrc‘S, but 
not with much regularity ; their margins are not always ex- 
act^ parallel, but usually somewliat irregularly sinuous. 

This is a veiy characteristic species, and cannot bi'> con- 
founded with any otlier. We have two s])ecimcns exactly 
agreeing in the above characters ; a third has, in addition to 
the radiating tubes, large, irregular, rounded vesicles. Tlic 
variation is probably owing to a different state of development. 
The fungus is •elongated and rather small. 

4. Archagaricon dendrificum. 

Tubes vepr minute, diameter, arranged in den- 

dritic tufts ill connexion with the periphery of the organism, 
and having intersTiersed large elliptical vesicles, which are 
apparently terminal. When the branches arc crowded, the 
tun>*like arrangement is obscured. 

* We have only two specimens of this jirctty species ; tliey are 
irre^arly circular, and are quite minute, being only 
In wWeter. They do not exactly agree in internal structure, 
one of them having the terminal elliptical vesicleij much more 
mtmeroua than the other, and the organism crowded through- 
out with a vast number of similar vesicles. 
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6. Archagaricon conghmefratum, 

TubcR large, uneven, cramped, and warty, irregularly en- 
larged and occasionally much constricted, anastomosing, and 
studded with cells of various sizes, sometimes so numerous 
that the tubes are much obscured, the whole mass appearing 
filled with them. 

Several specimens have occurred of this well-marked spe- 
cies. I'he tubes are occasionallv constricted to inch in 
diameter, and are sometimes enlarged to consideraoly more 
than twice that size» They are of an irregular form, 

EXPLANATION OF PLATES IX, & X. 

Plate IX. 

Ti(f. 1. Lenticular form of Archayancmi. 

Fiy, 2. Oval fonii. 

Fig. 8. Irregular elongated form. 

Fip. 4. Pedunculate form. 

F\p. 8. Irregular form, with minutely reticulated Burfivee. 

Fig. 0. A portion of the surface, enlarged, to show tho reticulationa. 

Ftg. 7. Transverse section of lenticular fonii. 

Plate X, 

Fig. 1. Genoml \iew of a few of the tubes, much enlarged, of Archaga^ 
neon bidbosum : a, peripheral envelope or cuticle of the fungus} 
hf one of the large temunal vesicles ; c, tubular enlargement. 
Fig. 2, A portion of a tube of tbo same species, more highly magniiied, 
with a terminal vesicle, showing the double marginal Hue. 

Fig, 3. An enlarged portion of a tube, with bulbous swelling and papillose 
walls. 

JF>V. 4 . The same, showing spoiv-like bodies within : «, spore-like bodies. 
Ftg, 5. Tomiinal extremities of three tubes without enlargements, show- 
ing double maiginal line. 


XX VI. — Deacripixona of a new Genua and two new Spectea if 
Scyllaridic and a new Spectea ofMtixxa from North Amerioa* 
By Sidney I. Smith^, 

Evibacus, gen. nov. 

Carapax very broad ; lateral border expanded, mcision at 
the cervical suture closed, and the margin behind it not in- 
cised. Eostrum broader than long, very slightly bilobed. 
Eyes situated midway l>etwecn the rostrum and the outer 
angle ; the orbits entire, slightly removed from the anterior 
margin and connected with it only by a suture. Antennas 
with the inner margins approximate, 

^ From Silliman’s American Journal, July ld60« 
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This genus is most nearly allied to Ihacm and Pm-rihacus. 
but is very distinct from lx>th of them in the entire lateral 
margin of the carapax, the closing of the orbits in front, and 
the form of the rostrum. 


Evibacus j^'cincepSj sp. nov. 

Whole upper surface veiTucose and nearly naked ; five low, 
tuberculose elevations on the median line of the carapax, of 
which one is at the base of the rostrum, two on the gastric 
region, one on the anterior part of the cardiac, and one on the 
-posterior margin ; similar elevations on the middle of the se- 
cond and third segments of the abdomen, and a very slight 
one on the fourth. Carapax strongly convex transversely ; 
the anterior margin nearly straight, except at the lateral angle, 
where it is slightly curved forward ; lateral margin strongly 
curved, with a broad notch at the cervical suture, behmd 
which the margin is very slightly obtusely and irregularly 
toothed, Antennai together as broad as the anterior part ot 
the carapax; tlie outer margins coarsely and irregularly 
serrate and their outline fonning the segment of a circle. 
Everywhere beneath naked and nearly smooth. Extei^ial 
maxillipeds with the outer margin of the inerus divided into 
a number of slender processes. Legs so short that when bent 
forward in their natural position they are concealed beneath 
the expansions of the carajiax ; those of the first and second 
pairs witli the superior angle of the merus raised into an ob- 
tuse crest : dactyl i of all the legs short and stout, in tlic female 
tliose of the posterior pair closing against a process from the 
propodus. Abdomen with the lateral projections of the se- 
cond, third, and fourth segments long and rather acutely 
pointed, those of the fourth shorter and triangular at tip ; 
lamella of the terminal segment half as lon^ as broad. Whole 
length of body 14 in. ; length of carapax, including rostrum, 
S"8 ; breadth of carapax 7’9. 

A single female specimen of this remarkable species, the 
first of the Scyllaridae discovered upon the west coast of Ame- 
rica, was sent from La Paz, Lower California, by Capt. Ja«. 
Pedersen. 

Arctm amertcanusy sp. nov. 

Carapax aa broad as long, median crest high, covered with 
low sqnamiform tubercles, tridentate, the anterior tooth small 
situated halfway between the front and the second tooth ; 
lateral crests very hich, anterior jMirtion with two teeth above 
the eye and separated by a deep notch from the posterior por- 
tion, which is covered to the lateral margin with low squami- 
fonn tubercles; depression between the median and lateral 
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crests broad and deep, smooth or slightly punctate, with a 
median lino of four depressed ttiborclea ; lateral mar^n broken 
by n deep tissurc at the cervical suture, and by a slight one a 
little more posteriorly. Antej)enultimato segment of the an- 
teiuiie as broad as long ; anterior angle not prominent; outer 
margin arcuate, bidentato ; anleiior margin armed witli seve- 
ral denticles ; median carina prominent, but smooth and even: 
terminal segment short, the extremity almost truncate ana 
rath(*r deeply five-lobed, the lobes roundi‘d ; the inner margin 
bidentate. ]^x]^joscd ])ortions of tlic abdominal segmcnlit 
sculptured as if covered with rows of scales; fourth segment 
witli a prominent median elevation above. Feet nearly 
naked ; the inerus segments sliglitly carinated above. Lengtn 
1*45 in. ; length of carapax along the median line '45, late- 
ral margin *50, breadtli anteriorly '49. Male and female 
do not differ. 

Several specimens from Egmoiit Key, west coast of Florida, 
collected by Ool. K. Jewett and William Coons. It ia 
specially interesting as the rcpres('ntativ(‘ of a gemus hitherto 
known only from the Old World. 

u^thra scutafoy sp. nov. 

Carapax transversely and regularly elliptical ; margins 
thin, slightly dentate, the denticles separated by broad and 
very shallow sinuses ; posterior margin nearly straight in tlio 
miadle ; anterior margin straight and parallel to the posterior 
margin for a short space outside the eyes ; fi’ont projecting 
horizontally, its margin forming a scmitdrcle ; gastric region 
elevated, with a broad median depression extending to the 
front ; anterior lobe of branchial region large and prominent ; 
tlic broad space between the branchial region and the antero- 
lateral margin concave ; summits of the elevations and a 
along the posterior liorder tuberculous^ rest of the upper 
surface smootli ; inferior lateral regions slightly convex mid 
smooth. Chelipeds fitting closely to the carapax ; the angles 
projecting into dentate crests ; outer and inferior surface oAhe 
nand coarsely granuloiis. Ambulatory legs short, the angles 
projecting into thin, dentate crests. Sternum and nMomon 
deeply vcrmiculated. Length of carapax 1*39 in., breadth 

2‘2i 

A single male of this species, the first of the genus dis- 
covered in America, was sent with the Einhams from La Pan 
by C^t Pedersen. It is at once distinguished from jE. sctk- 
posa^ jEdw., by the much broader and more regularly elliptical 
carapax* 

The genus Mtkra should evidently be placed near 
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podia^ as has been done by Stimpson. The gastric T^on is 
narrow and projects far forward as in the Maioids. 'nie ex- 
patisions on the sides of the carapax, which f;ive it a Cancroid 
form, are thin, and contain none of tlie intcmial organs ; and 
their removal would give the carapax very much the form of 
that of Oryptopodia, 


XXVIl. — On some new Species of Oroptulites, 

By Hrnrvt Alleyne Nicholson, M.D., M.A., 

[Plate XL] 

Having recently discovered a considerable number of now 
forms of Graptolites, I purpose in tlie folloAving communica- 
tion giving a short diagnosis of the more remarkable ones 
amongst them, reserving a more detailed description for an- 
other occasion. To tlui twenty-four species whicli I fonnerly 
described from the Skiddaw Slates (Quart. .lourn. Gool. Soc. 
voL xxiv. p. 125) 1 have now to ada seven new species ; and 
I have also detected Dtplograpsus hicornis^ Hall, and Phylh^- 
arapsus Anna^ Hall, thus raising the total number of Grapto- 
lites from this formation to thirty-three. To the rich Grap- 
tolitic fauna of the mudstones of the Couiston scries I have 
three new forms to add, making with those 1 have ])rcviouHly 
described a total of twenty-seven species (see Quart. Journ. 
Geol. Soc. vol. xxiv, p. 521). Finally, I have a few new sj)e- 
oies from the Upper Llandeilo rocks of Dumfriesshire, 

Trigonoorapsus, gen. nov. PI. XL fig. 6. 

<?en. char. Frond simple, diprionidian, rapidly tapering 
towards the base, and having perfectly plain lateral margins 
without denticles. Cell-partitions alternating with one an- 
otheri and springing from an undulating or ssig^ag solid axis. 
A common canal is probably present, in which case the axis 
must be cxcenfric 5 but the evidence on this point is incomplete. 

I have been compelled to found this genus for the reception 
of a single remarkable form which 1 have recently foiuid in 
ihe Ski<w[aw Slates, and which differs considerably in struc- 
ture from both lietiolites and Dijdograpsffs. As defined by 
Barrande, BMlites is distinguished by the triangular shape 
of the frond on transverse section, by the absence of a solid 
Iprisi and by a characteristic punctatlon of the test. The only 
fcdnqa to which these characters apply in their entirety is the 

(JamanUiicatod hf the Author, having boon read before Section 0 
llialMtilh at Bteter. 
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familiar jff. Oeinitzianusy’Rsxt.i and it seems safest at present 
to restrict the genus entirely to this species. Retiolites venosusy 
Hall^ and if. perlafus^ Nidi., possess a solid axis, and are 
likewise distinguished by an extraordinary structure of inters* 
lacing reticulated threads, tlie exact nature of which has yet 
to be discovered. These will probably have to be placed in a 
genus by themselves. There remains i?. eustfbrmts^ Hall, 
which occurs in the Quebec group of Canada, and which Hall 
himself hints should probably oe removed from lietioUtea, 
This last foim agrees with tJie characters of Trigonograpsus 
in having a well-marked solid axis from which the cell-parti- 
tions altcniately take their origin, in possessing perfectly plain 
lateral margins, and in the general shape of the frond ; and as 
their geological position is the same, there can be little hesita- 
tion about placing the two in the same genus. 

Trigonograpsus lanreolatusy Nicli. PL XI. fig. 6. 

Spec, char. Frond flattened, obtusely pointed at the base, 
and widening out with great rapidity, the breadth just above 
the base being more than doubled in the space of half an inch. 
The lateral margins of the frond are bounded by an elevated 
line, and arc perfectly plain, the cellules being in contact 
throughout their entire lengthy so that the cell-mouths are all 
in a hue. Along the centre of the frond runs a strong^ zigzag, 
solid axis, from the opposite angles of which there arise in an 
alternating manner strong cell-partitions, which run nearly to 
the margin, and fonii wim the axis as high an angle as 76\ 
The test shows no traces of a punctated or reticulated struc- 
ture. 

This form is ccrtainlj^ in many respects allied to Trigomh 
grapsm {Retiolites) ensiformisy liall: but it is separated by 
very well-marked characters, of which the more important are 
tlie nearly straight axis in the latter, and the much greater 
obliquity of the cellules, which form with the axis an angle of 
not more than 60®. In our species^ on tlie other hand, the 
axis is strongly bent from side to side, and the cellules form 
with it an angle of about 75°. 

Loc. UpT)cr beds of the Skiddaw Slates, EUergill, near 
Milbum. ^ 

Dichograpsus fragtlis^ Nich. PL XI. figs. 1-^. 

Spec. char. Frond multibrachiate, consisting of several 
(probably eight) simple, mononrionidian stipes, arising from a 
median non-celluliferous funicle. Centrally is placed a small 
tiointed radicle, from which proceed the two primmy divisions 
of the funicle. These subdivide, at a distance of aWt half a 
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line from the radicle, into two secondary branches, of which 
one is directed upwards and one downwards. Of these the 
e^erior branch appears to give off no tertiary offsets, l)eing 
directly prolonged into the celluliferous stipe. The inferior 
branchy on the other hand, gives off two tertiary offsets on tlic 
same side, the extremities of the thn^e divisions thus produced 
becoming celluliferous upon one side. Hic stipes are ex- 
tremely slender ; the cellules are about twenty in the space of 
an inch ; the cell-mouths are at right angles to the back of 
the stipe, and tlie denticles arc sinijdy angular, and not 
mucronate. 

This pi*etty little species is distinguished from all the other 
members of the genus by its very minute size, by its mode of 
branching, and by the extreme tenuity of the divisions of the 
funicle and of the celluliferous stipes. 

Loc, Upiier beds of the 8kiddaw Slates, Thornship Beck, 
near Shap. 

Dichograpsus (V) annulaius^ Nich. PI. XL figs. 4 & 5. 

Spec. char. Frond comjiound, branching and rebranching. 
Base unknown. Brandies coining ofi’ from one another more 
or less nearly at right angles, often attaining a length of from 
four to five inches, and preserving a uniform width of about a 
line. Cellules from seventy to ninety in tlui apace of an inch- 
The face of every one of the stipes is crossed by a number of 
transverse, sometimes slightly wavy, ridges, amounting to the 
above number in the inch ; but the state of preservation of the 
specimens is such that it is impossible to deteiininc whether 
these are the cell-partitions or are the mouths of the cellules 
shown in a scalariform view. In the former case the direction 
of the cellules would be nearly transverse to that of the stipes. 
The margins of the stiijes, however, arc quite plain and ex- 
hibit no aenticles ; so tiiat the latter view would appeal* to bo 
the correct one. 

This singular form is recognizable, even in small fragments, 
by the presence of the above-named transverse ridges, which 
give the stipes somewhat of the aspect of a ringed worm. 
Whichever view be adopted of the nature of these ridges, they 
Unquestionably mark the position of the cellules, which are 
thus seen to I’cach the extraordinary number of not far from 
100 in the space of an inch. The central portion of the frond 
IS not shown in any of my specimens (the best of which was 
4hMJOvered by Mr. Christophersou, of Keswick) ; and it is 
impossible to fix finally the generic position of the 
apiBeieSt Its mode of branching, however, corresponds closely 
wth tbat of Dichograpsus ; and as this genus lias its home in 
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the Skiddaw Slatew, the position of our form is most probablj^ 
liere, 

Loc, "Hare in the Skiddaw Slates of Barrow, near Braith- 
waite, and of Wath Brow, near Keswick. 

Diplo(jrap8UH Hoplcitiaoniy Nidi. PI. XI. fig. 7. 

Hpec, char. Frond diprionidian, from half to three-quarters 
of an in ell in length exclusive of the distal prolongation of the 
solid axis, and having a breadth of from one to one and a half 
line. Bas(‘ ornamented with a minute triangular radicle, 
Hanked by two long, curved, setiform processes many times 
greater in length tlnin the central muero. Cellules about 
twenty-four in the space of an inch, obtusely triangular in 
slinpe, terminating in long drawn-out tips or aenticles, which 
are obtustdy poiut(*d and are usually slightly bent downwards, 
but wliicli do not terminate in distinct spines. 

The specimens of this form whldi had previously come 
under my notu’c were confounded by me with />. muoronatua^ 
Hall, to which they bore, in the sliapc of tlio cellules, a con- 
siderable resemblance. Having now, liowever, discovered 
more nerfcct snocimons, in which the base is exhibited, I have 
been led to alter this opinion, I>, llophinaoni is altogether 
larger and broad(*.r than D. mucronatua^ the cellules are larger 
and fewer to the inch, whilst the denticles are turned down-* 
wards, and do not terminate in spines. Finally, D. mucfronctim 
does not possess the long basal spines which arc so charac- 
teristic of D. Hoj^kinsoni, These spines are aometimos of 
groat length (a quarter of an inch in one specimen), and in all 
their characters they resemble those of CJmncograpma anten- 

Hall, whicli is a cluiracteristic species in the Skiddaw 
Slates. 1 have named this form after Mr. John Hopkinson, 
who has recently written an excellent paper on the subject of 
Graptolites. 

Lo<\ Skiddaw Slates of Outorside, near Keswick. 

Diplograpaua armatuay Nich, PI. XI. fig. 8. 

Spec. char. Frond diprionidian, varying in lengtli from four 
lines to more than one inch, exclusive of the distal prolonga- 
tion of the axis. Breadth, exclusive of the spines, from one 
to one and a half line. Bose obtusely pointoa, with a single 
short radicle. Cellules extremely remote, not exceeding tweFve 
in the space of an inch, and having their apices fumisued with 
broad, tapering, slightly deflexea spines, wliich attain the 
comparatively enormous length of from one to two lines j so 
that the breadth of a fuH^^own specimen, including the spines^ 
may be as much as five lines* 
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All the specimens which 1 have of this species are derived 
from the upper beds of the Skiddaw Slates, and are both poorly 
preserved and a good deal distorted by cleavage. The great 
remoteness of the cellules, however, and the extraordinary 
length of their spiny appendages are characters wliich distin- 
guish this from ml other forms. 

hoc* Upper beds of the Skiddaw Slates, lliornship Beck, 
neai* Shap. 

Diplograjism llwjhesi^ Nich. PI. XI. figs. 9 & 10. 

Spec. char. Frond diprionidiaii, about one (juartcr of an inch 
in length, and one-sixteenth of an inch in width in the fully 
developed poi-tlon. Base obtusely pointed, ajmarcntly without 
any proximal (‘xtension of the solid axis. Frond firming a 
cylindrical tube, which is divided into two vertical compart- 
ments by a longitudinal septum. This septum, in all the 
Diphgrapai with which 1 am acquainted, is pcriectly straight 
or IS very slightly undulated ; and its lateral margins appear 
on the exterior of the test as very sliglitly wavy or straight 
lines between the rows of cellules. In the present species, 
however^ the septum must be strongly and sharply bent first 
to one side and then to the other, since the imjirosscd line on 
the exterior (which may conveniently be called the suture’’) 
is regularly and strongly bent from side to side so as to be 
almost zigzag, Tlie common canal is excessively narrow. 
The base of each cellule is applied to a concavity of the undu- 
lating septum, so that a regular alternation is maintained on 
the two sides of the frond. The cellules are about thirty in 
the space of an ineli, ovcrlapjiing one another not at all or for 
an extremely short distance, curved, nearly vertical for parallel 
to the axis of the frond), their outer margins strongly convex; 
the cell-mouths horizontal (or at right angles to the axis of the 
frond). The test is perfectly smooth. 

This cxtraordinaiT species reminds us of B. towamct^f,Nich., 
in tlie characters of the curved, cup-shaped, vertical cellules, 
with their horizontal cell-mouths and extremely narrow com- 
mon canal. It is easily distinguished, however, by the undu- 
lated (not straight) suture, and by the constant absence of the 
beautiful transverse strue 'which are so characteristic of all 
examples of D. tamariacus 'which are preserved in relief. I 
have named the species after my friend Mr. Hughes, of the 
Geological Survey. 

hoc. Qraptolitic mudstones of the Conlston series, Skelgill 
Back, near Amblesldo. (Beautifully preserved in relief.) 

Biphgrap^ut sinucthtay Nich. 1*1. Xf. fig. 11. 
char. Frond diprionidian, from four to five lines in 
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length, and one line in breadth in the fully developed portion. 
Base pointed, and fui-nished with a long straight radicle. 
Cellules from thirty-six to forty-five in the space of an inch, 
forming an angle of about 40° witli the axis, and overlapping 
one another for more than two-thirds of their entiiT length. 
In shape the cellules are somewhat curved, wide at the base, 
contracted in the middle of their length, and expanding into 
rounded knobs towards the eell-mouths. 

This speeies is only known to me by some two or three 
speeimeiiH, in a state of lilgh relief, from the mudstones of the 
Ooniston series. The charaet eristic of the species is the pecu- 
liar sinuous outline of the cellules, produced by the undulating 
cell-partitions. 

Loc, Gra])tolitic mnd.^^tones of the (Ooniston series, Skelgill 
Beck, near Ambleside. 

Diplograpem himucronatm^ Nieh. PI. XI. figs. 12 & 12'. 

f^pec. char. Frond diprionidian, from one to two indies in 
length, and attaining in the fully-grown portion of large spe- 
cimens a width of over two lines, exclusive of the spines from 
the cell-mouths. Base obtusely pointed. Cellules from twenty- 
eight to thirty in the space of an inch, broad at the base and 
gradual Iv tapering towards the eell-mouths, so as to form long 
extended denticles, the upper margins of which are nearly 
straight and are at right angh*s to the axis, whilst the inferior 
margins arc curved and form an angle of about 45° with the 
axis. The extremity of eacli denticle is furnished with two 
long flexible spines, which arc usually bent downwards, and 
sometimes attain the extraordinary hmgth of more than one 
lino and a half ; so tliat the brcadtii of the entire frond, in** 
eluding the spines, may l>e as much as a quarter of an inch. 
The spines increase regularly in length os the distal extremity 
of the frond is approached. 

In the general shape of the cellules, 1), himxicronatu» closely 
resembles D. mucronatusj Hall, from which it is distinguish^ 
by the much greater size of the frond and by the possession of 
two spines proceeding from the extremity of each denticle, the 
latter species possessing but one spine, and that a smaller one, 
to each cellule. From D. qtmdnmucronatuay Uall, in which 
each cellule has two spines, onr species is readily separated by 
the characters of the cellules, 

Loc. Not uncommon in a single bed of anthracitic shale, 
Glenkiln Bum, Dumfriesshire. 

Diplograpam inaectifbrminy Nich. PI. XI. flg. 13. 

Spec, char. Frond diprionidian, not exceeding two and a half 
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to three lines in length, averaging two lines, elongate-ovate in 
shape, ta})ering towards both extremities, the width in the 
miodle being nearly one line, exclusive of the spines. Base 
obtusely pointed, with a minute, sometimes double, radicle. 
Axis api^ently not iprolonged beyond the tlistal extremity of 
the frond. Ceuulea torty-two in the space of an inch, over- 
lapping one anotlier for about half their entire length, their 
lower margins straight, inclined to the axis at an angle of not 
more than about 2«5®, and having the cell-mouths nearly rect- 
angular to the axis of tlie frond. Denticles pointed and fur- 
nl^ied with rigid straight spines, which ai*e usually directed 
slightly upwards. 

Out of about thirty individuals of this gregarious little spe- 
cies, all upon the same piece of shale, no important departures 
from the above characters are observable. The small size and 
ovate shape of the frond, the low angle which the cellules 
form with the axis, the acutely pointed denticles, and the pre- 
sence of straight spines at the cell-mouths sufficiently distin- 
guish the species. 

£oc. Upper Llandeilo rocks of Dobb’s Linn, near Moffat. 

Diplograpsus vesiculoaus^ Nich. PI. XI. figs. 14 & 15. 

Spec, char. Frond diprionidian, the colluHfcrous portion at- 
taining, in fully grown specimens, a length of from one to two 
inches, and a breadth of from one-eighth to one-sixth of an 
inch. The celluliferous margins of the frond arc almost pa- 
rallel till close upon the base, when they converge to form a 
short obtusely pointed basal process, resembling that of D, 
palmeusj Barr. In the centre of the frond, in place of tlie 
ordinary solid axis of the DiploprapsL is a tubular body', bor- 
dered laterally by filiform margins. Whetlier a true solid axis, 
in the form of a cylindrical filament, is also present, cannot bo 
determined. The axial tube is narrow proximally, but widens 
out distally till a width of nearly one line may be reached, and 
on passing finally beyond the celluliferous portion of tlie frond 
it is directly prolonged into a long^ fusiform, ovate or cylin- 
drical, vesicular dilatation, which is bordered by strong fili- 
form margins; This terminal vesicle, at first narrow, attains 
a width of fi*om one-tenth to one-fifth of an inch, and then 
contracts to an acuminate apex. The cellules are in contact 
throughout their entire length, from twenty-five to thirty in 
the space of sn inch, inclinea to the axial tube at an extremely 
low angle (about 25*^). The cell-mouths are nearly parallel 
to the median line of the frond, and are gently rounded and 
Conv^, not forming distinct denticles ; so that the celluliferous 
margin of the frond appears simply as an undulating line. 
Ann.diUaif,N.mH. Ser.4. F(?7.1v. 17 
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The external portions of the test appear to have beeii the 
Strongest portions of the polypary, and are always tudre 
strongly defined than the inner. 

The name which I have adopted for this extraordinary Spe- 
cies appears to be somewhat unfortunate, since it seems to 
have given rise to the opinion that the presence of a terminal 
vesicle is the most important or the sole distinguishing cha- 
racter of the species. This distal vesicle is sometimes seen, to 
a limited extent, in D, Ilis,, and in 2>. palmem^ Barr. } 

and in this respect our species is only remartable in ahvaj/a 
having the vesicle, and in its very larger size. D, tfesicuhBWt^ 
however, is totally and entirely distinct from any other 
fjrapsm Known to mo, and its characters are recognizable even 
in vciy small fragments. It is completely separated from all 
other forms by the following characters : — 1, the parallelism 
of the cellnliferous margins of the frond ; 2, the obtusely 
pointed, triangular basal process; .3, the contiguity of the 
cellules tlirou^out their entire length; 4, the absence of dis- 
tinct denticles ; 5, tlie exceedingly small angle which the cel- 
lules fonu with the central line of the frond ; 6, the possession 
of a median axial tube of considerable width, in the place of, 
or in addition to, a true solid axis ; 7, the possession of a ter- 
minal dilatation or vesicle, formed by all oxi)an8ion of the 
axial tube. 

T^’his combination of characters cannot be predicated of any 
other known form, and is sufficient to place the vali(Kty of the 
species beyond reasonable doubt. 

Loc, Tipper Idandcilo rocks of Dobb’s Linn and Frenehland 
Burn, near Moffat. Rare in the mudstones of the Ooniston 
series, Skelgill Bock, near Ambleaide. 

CUmaco^rapsus innotaiwi^ Nidi. PI. XL figs. 18 & IL 

Spec, char. Frond diprionidian, from three to five Hues tfi 
length, and little more than half a line in width in its ftil^ 
developed portion. Base pointed, with a minute radide. Aacfa 
prolonged beyond the distal extremity of the frond* Cell- 
ajiertures forming rounded notches, sunk beloW the genernl 
margins of the frond, and from twenty-eight to thirty^five in 
the space of an inch. The projecting portions of tne frond 
between tlie notches formed by the ceTl-mouths are somewhat 
quadran^lar, with the angles rotmded off; and from the infe- 
rior angle of each arises a short stout spine, which is directed 
horizontally over the mouth of the cellule bdow. 

This sfiecies agrees with Climcmgrapma tppicalie, Hdl, In 
file possession of spines ; but it is altogether a much smalfe^ 
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and tiAtrowcr form, and diifers still further in the characters of 
the cellules. 

Loi\ tipper Llandeilo reacts of Dohb’s Linn, near Moffat. 

OUmacograpsua tuherculatm^ Nich. PL XL fig. 18. 

Spec^ char* Frond diprionidian, from half to over three- 
t|uartors of an inch in length, and of a breadth of about one 
line in the fully developed portion. The base is pointed, and 
is provided with three strong tapering spines or mucronate 
processes, of which the central one is the smallest and consti- 
tutes the tnie radicle, whilst the two lateral ones an? nearly 
rectangular to tlie axis, and are slig])tly curved towards their 
extremities. The cellules are about thirty in the space of an 
inch, excavated in the substance of the frond, and appearing 
in a ftcalarifomi sjiecimen as linear or elliptical apertures ex- 
tending across tlic stijie. Between the rows of cellules on the 
two lateral surfaces of the frond, the lest is furnished with a 
linear series of tubcrch^a or outward procesac^s of the periderm, 
which are sometimes square*, sometimes more or less triangular 
in shape. One of these processes arises from, or in the imme- 
diate vicinity of, the lateral angle of each ecll-apcrture. 

This form is allied to 0. hicorniSy Hall, but is cl earl v sepa- 
rated by the lateral tubercles, as well as by the nearly hori- 
zontal position of the two lateral spines at the base. 

Lee* Rare in tlic Upper Llandeilo rocks of Dobb’s Linn, 
near Moffat. 

OraptoUtes argenteusy Nich. PL XI. fig. 19. 

ckar. Stipe simple, nionopriouidian, commencing 
proximally in a delicate curved base, and then proceeding in 
a nearly straight line. Base extremely slender, the cellules 
having here very much the character of those of O* Nilssoniy 
except that their apices are reflexed. They arc long, narrow, 
and triangular, about eighteen in the space of an inch, the 
entire length of this portion of the stipe being about four-tenths 
of an inch. From tnis point the stipe gradually widens, until 
a breadth of as much as one line may be reached ; but this does 
not appear to be exceeded. The cellules in the adult jiortion 
of tha stipe are very closely set (from forty to forty-five in the 
apace of an inch)^ narrow, overlapping one another for 
ItKjre than two-thirds Ot their entire length, and having their 
apices reflexed. The basal portion of the cellules is a little 
wider than the mouth ; and the length of a full-grown cellule 
Is abont a line, the width not exceeding one-fortieth of an inch. 
In the distal portion of the stijio the apices of the cellules are 

17 ^ 
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not turned down at all. The common canal is extremely 
narrow ; and the cellules form with it an angle of alx)ut 36^ 

This beautiful species presents a superficial i*esemblance to 
G, priodon^ Bronii. It is distinguished, however, by the slen- 
der, linear, sliavjjly curved base, the cellules of which resemble 
those of G. Nihsoniy by the much greater number of cellules to 
the inch (those of (7./;r/Woan(>t exceeding twenty-five, whilst 
those of G, argenivm arc from forty to forty-five), by the great 
comparative length and nearly uinfimn width of the cellules, 
and by the gn'at rapidity with which the stipe attains its full 
dimensions. Further, it is only in the lower portion of the 
adult part of the stipe that the cellules i-esembu*. those of G. 
priodoHy since it is only here that they are reflexed at their 
extremities. 

Loc. Abundant, and beautifully preserved in relief, in a 
single thin baud in the mudstones of the Coniston series^ 
Skelgill Beck, near Ambleside. 

Didymograpsns affinisy Nich. PI. XL fig. 20. 

Spec, char. Frond consisting of two extremely slender 
stipes, eacli from half to three-quarters of an inch m length, 
diverging from an initial point, which is provided with a long 
and pointed radicle of about one line in length. The stipes 
are very narrow, having a uniform width of frbm one-fiftieth 
to one-fortieth of an inch, l^hc cellules are on the opposite 
side of the frond to the radicle; and the angle of divergence”* 
varies from 90® to 160®, the stipes being straight or gently 

• In the specific determination of any DjdymogrtqmMy one of the Dooat 
important points in the diagnosis is found in the an^lo of divergence ” 
of the two stipes which compose the frond. It is obvious, however, that 
the two stipes, diverging from a single point, form two angles ; and it is 
equally obvious that this charactor is absolutely voluelese unless the soma 
angle be always chosen for purposes of comparison. The ordinary prac- 
tice, in the case of the JHdimoyrapsi, has been to tolce the emalie^ angle, 
and to call that the angle of divergence,” or, in cases where the two 
angles were equal, to take the angle fomoa by the two stipes on the side 
on which the cellules wei'e placed^. Now, iu neither of these coses is it 
reklly the same angle which is compared in different species ; or, at any 
rate, it is not necessarily or invariably the same. The proper method d 
comparison is to take the angle formed by the stipes on tne opposiUf mde 
of the frond to the radivlcy and to consiaer that as the angle of diver- 
gence,” In this w'ay a constant standard of comparison is obtmned, sinoe 
the radicle always marks the organic base of the frond. A neglect of this 
obvious point has led to extraordinary confusion amongst tho British 
members of this genus, ns I shall point out upon some future occasion. 
The nnffle formed by the stipes upon the same me ob the radicle may con- 
veniently be called tho rnoicular angle and the cellules, in dinhrent 
sections of the IHdymogrnpd, are found to occupy the sides of the angle 
of divergence or of tho ramoular angle. 
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citrred. The cellules are alxnit eighteen in the space of an 
inch, and are indistinguishable in all their characters from 
those of G. Nilssoniy IhuT. They are long, narrow, and bo 
arranged that they do not overlap one anotlier at all ; the outer 
cell-walls being inclined to the axis at an angle of not more 
than 15° to 20°, and being three to four times as long as the 
cell-mouths, the latter forming ahoit transverse ajKjrtures at 
right angles to tlu'. axis. 

This pretty little species is readily separated from all allied 
forms (hucIi as 7>. Hall, and ssrratulus^ Hall) by 

the remote free cellules, which do not overlap one another, by 
the general shape of the frond, and by the small length and 
great tenuity of the stipes. 

Loc. Lower beds of the Skiddaw Slates, near Kes- 

wick. Upper beds of the Skiddaw Slates, Ellergill, near Mil- 
bum ; and Eggbeck, near Pooley. 

Didymograj)8us fascicnlafua^ Nich. PI. XI. figs. 21 & 22. 

Spec» char. Frond consisting of two simple stipes arising 
from a short obtuse radicle. The stirx's arc at first directed 
horizontally outwards, but arc iiiim(*aiatc‘ly bent downwards 
towards the radicle, again curving horizontally outwards. 
The cellulcH occupy the concave face of each stipe, forming 
thus the angle of divergence ; but, owing to the curvature of 
the stipes, the amount of tliis angle can hardly be slated. 
Each stipe is extrcmiely narrow at first, but gradually widens 
out till a breadth of nearly one twenty -fourth of an inch may 
be reached. The common canal is very narrow, but is wider 
than the cellules. The cellules are excessively long and nar- 
row, curved, following the curvature of the stipe, the cell- 
mouths being at right angles to the axis of the cedlules. The 
cell-mouths are not more than about twenty-four in the space of 
an inch in the adult portion of the stipe, and the cellules overlap 
one another for fully two-thirds of their entire length. An indi- 
vidual cellule, when fully grow'u, may hav('. the extraordinary 
length of more than two lines, with a unifonn breadth of not 
more than one-hundredth of an inch. Owing to the great 
length and narrownefis of the cellules, and owing to their 
ineSnation being so small that tliey are ntmrly parallel to the 
back of the stipe, the cellules in the distal jiortion of the stipe 
smear to form a bundle of long narrow tubes. In consequence 
of this, a Une drawn at right angles to the distal portion of tlie 
Stiw would exhibit a section of three, or even four, cellules. 

This species cannot be confounded with any other, being 
difttini^iuimed by the curiously curved stipes with the cellules 
on tiieir concave aspect, the latter being nearly parallel to the 
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back of the stipe, and attaining an extraordinary length aa 
compared with their breadth. 

Loo. Rare in the upper beds of the Skiddaw Hlates, EUer^ 
gill, near Milbum, Thornship Beck, near Hhap, and Kggbcck, 
near Poohy. 


EXPLANATION OF PLATE XT. 

JFW/. 1. 8pcH‘jmt>n of DivhoffrapsuH n. Hp., nat. sixo. 

2. Tno same, rnlarged. 

jFjl/. i% Portion of the same, enlarged still further, to show the cellules, 
/iy. 4, Portion of Dkhoympms amiulatm^ u, ap., showing the transverse 
ridges. 

Fiy, 6. Portion of the same, enlarged. 

Fiy. 0. Ti'iymiogmpms Uoicoohttm, u. sp., enlarged. 

Fg. 7. Liplograpius Hopkimoni^ n. sp., enlnmod. 

Fiy. 8. I>ipl<}grap8M arrmtus^ n. sp., enlarged. 

Fy. 9. Portion of Diptoyrapmn Huyktai, n. sp., greatly enlarged, to show 
the cellules. 

Fig. 10. IMplograpstis Uityhesi^ enlarged. 

Ftg. 11. Ihplograpaus tiumfusy n. sp., enlarged. 

Fig. 12. Diphgrapmis himu^ronatmy n. sp., enlarged. 

Mg. 12'. Fragment of another specimen of 1), himmronatufy enlarged, to 
show the cellules. 

Fijp 13, Diplograp8i<fs imeoiiJormUf n. sp., enlarged. 

Fig. 14. Upper portion of Dtphtgrapsm vesiculosua, n. sp., slightly eiilar^« 
(Tno 8(»rration of the margin in this figure is too pronouxipea.t 
Mg. 15. Portion of J). vusiculMiuSf enlarged, showing the cellules, axial 
tube, and base. 

Fig. 10, Ciimncograpeun mrwtatmy n. sp., enlarged. 

Fig. 17. Portion of C, innotuimy greatly enlarged, to show the eellules. 
Fig. 18, Climacograptm tubcrmlatmj n. sp., enlarged. 

Mg. 19. GraptoUten argenieus^ n. sp., eular)^. 

Fig. 20. JHiigmograpma affimAy n. sp., enlarged. 

Mg. 21, J)idym(>grap$m fasciouiotmy n. sp., enlarged. 

Mg, 22. Portion of J), foAciculainiSy still farther enlarged, to ahow th« 
cellules. 


XXVIIL — DescripHom of four new Speciea ofOinmolLmidom 
ptera of Hie Oenm Thyca, By A. Q. BuTLER, F.LtS^ 

Genua Thyca, Wallcngren. 

1. Thyo^ IHiiela^ sp. nov. 

, Also supra nigite : autioaa volut in T. fforsfeldii diwmo plagat^s 
ot maoulatee ; posticas macula magna auboostali subavali aurecK 
flava apud baein posita, maculis qainque dbcalibiui, awia an*? 
gulari yelut in T. Horafeldii positia, maoiiliaqua quinqne 
raaoentibua somicircularibusi submarginaUbufl ; area ahdewnaU 
cinema, baud ilavo maculataj corpus nigro-oinerewn, antennia 
nigris^ 

Alee subtus fere yelut in T, fforsfeldii, maoulis autem postioanw 
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tniilto miQOribiui ot latius separatis : corpus oincreum, abdoxuiuo 
albioante ; antonnis nigria, cineroo-squamosis. 

IIxp. alftr, uno. 3, Un. 8J^. 

I{ab, Penang. (J. Pi’esentcd 1860, by the Ilpn, Eastr 
India Company. 

cJ. Obtained 1843, from Mr. L. James. B.M. 

This handsome species is larger than the nearly allied 
Horsfeldiiy and may be distinguished from it at a glance by 
the smaller spots on both surfaces of tlie posterior wings, and 
the absence of any yellow patch upon the abdominal margin. 

2. Thyca fragalactea^ sp. nov. 

cj . Aloe 8U])ra Bimillimae iis T, ArgenthoncB^ area autom apicali anti- 
carura et marginali posticarum angustius nigrosceuto. 

Alas Bubtus shnilUmee iis 1\ Argentkonm: anti cod autom maculis apica- 
libus olbis mogis regularibiis, margineque magis regulari ot angus- 
tiare, maculam albain statim poiu^ coUam baud exhibonte : poatioiB 
area basali flava mull o profundioro, noo ad biisin obscurata ; ma- 
cula coocinoa discooellulari a maouhs submarginalibus late sepa- 
rata et aream apicalem intus hmitauto ; maculis submarginalibus 
minus albo cinctis : corpus album. 

Eip. alar. unc. 3, lin. 1. 

Hah, North coast of Australia. Presented 1846 and 1853, 
^ the Earl of Derby, and collected by Mr. MacgUlivray. 

Closely allied to T. Argcnthorui^ but quite distinct. 

3. Thyca Lucerna^ sp. nov. 

(S . Aloe supra simillimoD iis T* Uenningice : anticac fascia obliqua sub- 
media multo angustiore ot cinerascento, striolis subapicalibus dis- 
tinctioribuB : postiooe fasciola cinorea obsolota; plaga flava duplo 
majoro; corpus nigro-cinoroum. 

Abo Bubtus iis T- Benningice persimiles fascia autom media anti- 
carum angustiore, maculisque quiuque subapicalibus albis ; fascia 
m^rginsli posticarum paulo latioro vonisquo angustiu# nigro 
. marginatis: corpus thoracc fusco-oinereo, abdomine albo. 

£xp. alar. uno. 3, liii. 3. 

5 . Alse supra nigro-fuscee : antic® fere volut in T, Pufithoe $ 
maculat®, fascia autsc^m media albidioro et magis intogra : posticqs 
plagis tribuB, maoiiUsquo quatuor squamosis a margino abdomi- 
]|ali ad apicom scrio decrosoento arouata currontibus; squamis 
nazmullhl in oolU disopidali vena mediana ab his separatis ; corpus 
thomaa nigrui abdomine albo, stria dorsali cinorea; antennie 
nigfiii* 

Aln eubtua vebit in marl at pallidiores et maculis sex anticU 
‘ idibus albis. 

, wa* 8, lJu. 2, 
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Hah, cf ? % Philippines. Obtained 1867, through Mr* 
Higgins. B.M. 

Allied to T, Henntngta^ and intermediate in character be- 
tween it and T. Pasitho'i, 

4. Thyca ochreojncia^ sp. nov. 

cJ . Ala supra nigro-fusca : iintica fere velut in T, Egialeu, albido 
fasciata ot oiuerco punctata : postica iis T, Henningice simillima ; 
plaga autem abdomiuali brevioro ot ochraooa: corpus nigro<« 
cineroum. 

Ala subtus iis T, Ilennhujht poraimiles : antica autem fascia alba, 
magis obliqua, striolis quin quo subapicalibus : postica ocbraceo- 
flava, striola basoli cocciuea angustiorc : corpus thoraco nigro, 
abdomino albido. 

Exp. alar, unc, 2, lin. 9-unc. 3. 

Hah, (J . Philippinea. Obtained 1866 : collected by Herr 
a Semper. B.M, 

(J. Obtained 1867, througliMr. Higgins. 

This species, though very closely allied to 2\ Henningia^ 
may be readily distinguished by its more arched anterior^ 
wingSj and the more ochraccous colouring of the yellow in the 
postenor wings, with several other differences. It may be re- 
garded as intermediate between T. Henningia and T, Egialea, 


XXIX . — The Myohgy of Cyclothurus didactylus. By JoHN 

Charles Galton, M. A., F.L.S., Lecturer on Comparative 

Anatomy at Charing Cross Hospital 

[Plato vm.] 

Through the kindness of Prof. Flowc:^ r.R.S., Conservator 
of the Museum of the Koyal College of Surgeons, I have been 
enabled to examine the muscles of a specimen of the Two-toed 
Antcater ( Cychtkurus didactylusj Lesson f). The animal wa« 

* CommimicRted ly the Author, having been read at the Meeting of 
the British Association for the Advancoment of Science, at £x^er« 
August 24, 1660. 

t Bee ^ Kevision of the Genera and ^cies of Entomophagous Eden- 
taU,’ by Dr. J. E. Gray, F.R.S. (I»roc. 4)oL Soo, April ifod, 
pL 10. 

No mention is made of this species of Anteatcr either in the IVench edi- 
tion (2 vols. Paris, 1801) of Don Felix d Afasra’s Essays on the Na^nd Hie- 
toiy of the Quadnipeds of Paraguay, or in Dr. Benges * Nattugecchlchte 
der Shugethiere von Paraguay, Bml, 1880. In the Rrst vcmiine (the 
only one ever published), however, of an English translation from the 
prinoal Spanish of the former author, by Mr» W. Perceval Hunter, F.G3, 
(Bain. 18^), we are informed (p.l63) that ^^Buflbn describes a tAM 
^ecies of Anteatcr and the Don proceeds, somewhat sooffingly, to qiies«* 
tiou the emteetness of the observations of this unfortunate Wt of BatU^ 
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a female, fairly developed, and meaHured from the tip of the 
snout to the extremity of the tail 15 inches, and from the tip 
of the latter to the anus inches. 

This is not the first time that the muscles of this species of 
Anteater have been the subject of description either by pen or 
pencil, seeing that Meckel, at the iK'.ginning of the present 
century, published a paper on its anatomy m the ^ Archiv ’ 
which bear his name*, and Cuvier devoted two plates of his 
splendid Atlas to the illusti-ation of its myology f. 

Since, however, tlie descriptions of the former author are 
somewhat lacking in completeness and fulness in certain points, 
and since the figun^s drawn by the latter, though from an 
artistic point of view faultless, are, for tlie stem needs of the 
dissector, un faible secours,” as remarked by M. Pouchet^ it 
is hoped that the following notes will fill up any gaps which 
may still exist in the knowledge to which these great anato- 
mists have so largely contributed J. 

Panniculus camosiis. This muscle is most developed in the 
alidominal region and flanks. The portion ventrnlc” of 
Cuvier is, on either side of the middle line of the abdomen, 
fused with the aponeurosis of the external oblique; while 
dorsally it is continued into fascia covering the the intercostal 
muscles and those of the back. 


ralists, and thus concludes, after the fashion of a counsel on a losing side : — 
'^Knally, I leave it to time to prove or disprove my conjecture. Time 
has disproved his conjecture ; and Buffon, for once m a way, is right 

The translator, in some Additional Notes (p. 160), quotes ^ni the 
‘ Penny Oyclopaedia * (vol. ii. pp. 03-00) a description of the habits of the 
Anteater m question, which was taken from Von Sack’s * Narrative of a 
Vo^^ to Surinam ’ — a work, as Mr, Hunter truly observes, ** rarely met 

I extract from the preface to Mr. Hunter’s translation the Spanish titles 
of Ajuura's works, which were published in five octavo volumes : — 

1. ^^Apuntamientos para la Historia natural de los Quadrupedoe del 
Paraguay y Kio de la Plata, escritoa por Bon Felix de Azara, en dos 
tomos, en & imprenta de la viuda de Ibarra, Madrid.’’ 

SL ** Apuntamientos para la Historia natur^ de los paxaros del Paraguay 
y Bio de la Plata, escritos por Bon Felix de Azara, en ires tomos, Ma- 
drid, 1602.” 

♦ Anatomle des sweieehigen Ameisenfreseer,” Archiv fur die Phv- 
riedo^, Bd. Halle k Berlin, 1819. 

t Auatomie Compai^e, xeoueil de planches de myologie deasin^s par 
Georges Cuvier du exdcutdes sous ses yeux par M. ijsurillard. Fol 
Parff 1855.10$. 337 & m 

I I should here state that Prof, Humphry had completed the dissection 
of a Two-toed Anteater before nty labours had b^n ; but as he intends 
laserirtog his notes fbr the next number of the * Journal or Anatomy and 
!Phyrioi£^,’ he has, with great kindness and liberality, made no objection 
to the pms uublieatkm (Of observations which are, in point of time, of later 
tete^aft^own. 
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The outermost fibres of the ventral portion pass over the 
outer aspect of the thigh, and are lost in the fascia covering 
the outer side of the thigh and leg of either side, acting thus 
as a tensor fas<dBd femoris externus (Cuvier, pi, 257. fig. 1, and 
pi. 258). This arrangement keeps the thigh semiflexed upon 
the abdomen. 

The uppermost fibres/^ portion lat(5rale” (Cuvier, pi. 257. fig. 1, 
and pi. 258), s])lit near their termination into two flat bundles, 
the innermost of which ajipears to become blended with the 
inferior surface of those nbres of the peetoralis major which 
take origin from the costal cartilages, wliile a few fioros seem 
to he prolonged as far as the first or second rib. The outer- 
most bundle joins a small slip given off from that portion of 
the latissimuB dorsi (namely, trom its innermost edge) which 
furnishes the dorso-^nitrochiien, which slip is continued into 
the inferior surface of tlie terminal tendon of the peetoralis major* 

The j)ortion answering to the platysma myoides is but poorly, 
developed. 

There is no trace of a miiseulus sternalis. 

The rectus abdominis is very well developed. As inDa>»ypu$^ 
it broadens out on reaching the thorax, over which it was pro- 
longed, temiinating at ribs 2 to 6, inclusive, by digitations 
corresponding to the point of origin of the obliquus extamus 
from these ril>s. The highest fibres, wJiicli uro continuous 
with the inner edge of the muscle, are inserted into the second 
rib by an extremdy delicate tendon, easily overlooked. There 
was no complete slKiath for the muscle. The supei'ficial sur^ 
face was covered by the aponeurosis of the internal oblique ; 
while the deep surface was, on its outer half^ invested with 
fibres of the transveraalis, the inner Jialf being covered by the 
aponeurosis of the same muscle, which j)robably, along the 
inner edge of the rectus, fused with that of the internal 
muscle, ^he outer edge of the rectus was not bounded by any 
sheath. 

This muscle, according to Meckel (Archiv, n. 40) has three 
^Mnscriptiones tendinea^’ (Sehnenstreifen), tue middle one 
being the most conspicuous. Its thoracic attachment, accord^ 
ing to the same authority, is to the eight uppermost costal 
cartilages. The tendinous bands were by no maims clearly 
marked in the specimen which I examinea. 

There was a well-developed rectus thoracicus lateralis. It 
arofa from about the seventh to the olcv^th ribs iuclurire, 
pssfal over the boundary-line of lha insertions of the serratus 
magnas and the thoracic origin of the obliouus extea*nus, and 
wsa inserted into the second rib, at about tne junetbn of 
costal with the sternal portion. 
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Since thw muscle coexists with an upward prolongation of 
the rectus abdominis, it can scarcely be regarded as a late- 
raliaed slip of the rectus^ as suggested by rruf. Macalisicr 
It is, moreover, completely separated from tlie rectus by a 
muscular stratum composed of the thoracic fibres of origin of 
the obliquus extemus, Cuvier figures the muscle very clearly 
(pi. 257. fig. 2), but terms it sealbne, portion extdricure ou 
inf^rieurc.’ In liia jdate of tlic myology of Myrmecopha(ja 
iamandua (pi. 262), it is represented as passing oyer the serru- 
tus magnus. I am inclined to regard this muscle, as e.videutly 
did Cuvier, as a downward detachment from the scalenus. 

Mr, Wood describes a similar muscle as occurring in man, 
under the name of supracostal ” (Ihoc. Roy. Hoc. June 1865. 
p, 3, and May 1867, p. 523). A like muscle, too, is recorded 
and figujrcd as a humati abnormality iu Virchow’s ‘ Archiv,’ 
J^ov, 1867 (Taf. 6. fig. 1). 

The rhomboidei are fused together into one muscle. They 
arise from the upj)er third of me dorsal vertebral region, and 
are inserted along tlio whole of the superior (or posterior) costa 
pf the scapula ; covered by the trapezius. I did not find any 
occipito-scapular slip. 

liie trapezius arose from the occiput, from the spines of the 
cervical verlebrai, and from the vertebral spines in the upper 
third of the dorsal region. It was inserted aloii^ tln^ posterior 
fauperior) edge of the spine, of the scapula, and into the distal 
fourth of the clavicle, Meckel notices (Archiv, p. 88) the 
clavicular insertion. 

The acromio-basilar was not present. 

The serratus magnus was well developed. It seemed to be 
made up of three factors : — 

1, Tne highest, evidently corresponding to the levator sca- 

' arose Irom the two or three lower cervical vertebras, and 

was inserted into the superior angle of the scapula ana, for 
some little distance, along the suiwrior costa of the bone, being 
bverl^ped by the Ivighest fibres of origin of the rhomboideus, 

2. The smallest factor, inserted into tlic inner face of the 
acapula, internal to the division just described, arose from tlie 
first irlb, just external to the insertion of the scalenus anticus, 
with the outermost fibres of which muscle it appears to be in 
intimate connexion. 

S. The lowest, corresponding to the serratus magnus of 
antnropotomy, arose from the second to tlic seventh ribs, 
elusive^ external to the rectus abdominis, being overlapped at 
its origin by the outer border of this muscle. A few fibres, too. 


of Ana. A; Msg. Nat. Hist. 



248 


Prof, J, C, Galton on iht Myology 

arose from the first rib, in a space included between the inser- 
tion of the scalenus and the rectus lateralis. The insertion 
was at the inferior angle of the scapula and part of the axillary 
costa of this bone. 

There was no ti*ace of an omohyoid on either side. This 
muscle seems to be absent in all trie Edentata. Prof, Hyrtl 
describes it as wanting in C/il/imydojjkorus^* 

The levator clavicular was absent. 

The sterno-clcido-maatoid arose from the mastoidal and 
adjacent portion of the occipital region of the skull, the sternal 
factor being most anterior. The clcido-mastoid jiortion had a 
broad fleshy insertion into the middle third of the clavicle, 
the outermost fibres being in a line with the innermost fibres 
of ori^n of the deltoid. The stemo-mostoid had a tendinous 
insertion at the junction of the clavicle with the sternum (into 
the omo-stemar’ element of Parker), hut liad no prolonga- 
tion over the pectoralis major, being, in fact, completely co-‘ 
vered by the upper edge of the muscle. 

The aubclaviua is absent, as it is in M, iubata and taman- 
dm. This muscle, according to Prof. Hyrtl, is egregie evo- 
lutus ’’ in the Chlamydophore. 

The deltoid was very well developed, and appeared to be 
made up of three factors ; — ^ 

1. Clavicular, the largest, arose from the scapular half of 
the inferior edge of the clavicle and from the acromion, and 
was inserted into the upper part of the deltoid tuberosity above 
the origin of the brachifuis anticus. 

2. Acromial, arose from the upper half of the spine of the 
scapula, and was inserted into the humerus just posterior to 
the origin of the snpinator longus, 

8. ^inous, took origin from the middle third of the spine 
of the scapula, and was inserted beneath the preceding divi* 
sion of the muscle. 

According to Hyrtl, tlie deltoid has no clavicular portion lA 
ChlcmydophortA8. 

There was nothing worthy of note in the supraspinatus* 

The infraspinatus and teres minor were fused together. 

The subscapularis had the usual point of attachment 

The teres major was enormously developed. The bulk of 
the muscle arose from the lower half of the axillary costa of 
the scapula, but was joined by a thin stratum of mnscular 
filnes which took origin from the whole of that portion of the 
spine of the scapula which lies posterior to the origin of the 

* " Chlamydophori trancati ewna Da$tmode pjmnuro compandum e?»- 
mea anatomlotiin ** (Denkachrift. der k. Akad. dsr Wknenechalt. in Wleili 
ix. Band, 1866). ^ 
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second division of the deltoid, a pouch being thus formed the 
concavity of which looked upward. The muscle was inserted 
along the whole length of the inner edge of the shaft of the 
humerus, the lowest fibres terminating at a ridge situated 
above the inner condyle, Cuvier evidently regarded this 
muscle as a portion of the triceps. Those fibres which arose 
from the scapular spine he held to be an accessory factor 

extenseur venant (le IVpine dc romoplate,” pi. 257. fig. 1). 
i‘ the whole of tlie inuscle is not to be regarded as the teres 
major, that portion, ^at any rate, whicli arises from the costa 
of the scapula must*be considered as such, while those fibres 
which arise from the scapular spine may be regarded as a 
portion of the triceps wliieii has fallen shoit of its insertion. 

No part of this enormous muscle reached the olecranon, no 
fibres, in fact, passing below the foramen* in the humerus which 
transmits the median vessels and nerve. 

Cuvier represents the teres major in the Two-toed Anteater 
as a small muscle which becomes fused with the latissimus 
dorsi before insertion (pi. 257, fig. 3). 

This muscle is staled by Meckel (Archiv^ p. 42) to be schr 
stark.” Beside a humeral attachment similar to that just 
described by me, a portion of the muscle is said to pass to the 
olecranon, and ttius to be adjutant to the extensor of the fore- 
arm, as a factor of which muscle it is finally regarded by 
Meckel. 

The muscle which I have tenned teres major was supplied, 
on the inner aspect of the arm, behind the tendon of the latis- 
simus dorsi^ by a nerve (subscapular ?) given off from the lower 
of the two factors of the axillary nerve. 

Latissimus dorsi. A few fibres continued from the inner- 
most edge of this muscle are joined, at a point where the 
muscle divides into its humeral and dorso-epitrochlear por- 
tions, by the outonnost of the two slips into which the ventral 
panniculua splits at its upper part. This compound slip joins 
the inferior surface of tliose fibres of the pectoralis major which 
are derived from its upper stratum, at their junction with the 
tetmimd tendon. 

The above-described offset from the latissimus dorsi evi- 
dently answers to a muscular abnormality ” occasionally 
found in man, and termed Achselbogcn ” by the German 
anatomist Langor. It is, however, regarded by Prof. Maca- 
Hster (loo, oii, pp. 54, 55) as a fourth pectoral muscle. 

Where the above-mentioned fibres diverge from the dorso- 
^pitrochlear factor, a slip arose from the internal surface of the 
muscle^ and soon passed into a stout flat tendon, which, pass- 
ing between the median and circumflex vessels and nerves, 
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ends ftt the hutnerus benoath the middle portion of the terminal 
fendon of the p^oralis major. 

The dorao-epitrochlieii, instead of being a continuatiun of 
the latissimua novsi, appears rather to be tacked on to its outer 
edge by a kind of faitit tendinous seam. This oifeet passes AS 
a thin, but quite distinct, muscular investment over the ole- 
cranon, along the flexor aspect of the forearm, and teminates 
in the palmar fascia. 

Over the dorso-cpitrochlien passes the internal cutaneous 
nerve, which runs over the flexor surface ^f the forearm as far 
as the wrist. 

'Jdie pectoral is major had no clavicular origin. At the upper- 
most portion of its sternal origin it can be divided into two 
more or less distinct strata, with the inferior (deep) surface of 
the lowest of which the jiannicuhis carnosus is connected. 
Hie upp<*r stratum of the muselc joins the lowest portion of tliA 
terminal tendon, tlie lower the uppennost — enclosing thus a 
sac having the concavity upwards. 

The t(‘ndon is inserted along the ridge running from thc 
external tuberosity to the deltoid trochanter. 

A layer of connective tissue, but no fascia, intervenes bA* 
tween the two layers into which the mu.scle may be differen- 
tiated. 

The jiectoralis minor is absent, unless the lowermost of the 
two layers of the pcctoralis major just mentioned be regarded 
as its homologue. 

Of the coraco-brachialis 1 could not find a trace on eitlier 
Aide, not even of the ‘‘ short ” varietpr of Wood. This muiksl^, 
which is usually present, in one of its three forms at least, in 
mammals, is wanting also in the Chlamydopliore, according to 
Prof. Hvrtl. 

Tlie biceps was single-headed. Halfway down the arm ItA 
most posterior fibres separate, and fuse with the brachialia 
anticus, while the anterior portion of the muscle is cotttintwd 
into a stout rounded tendon, which is inserted into k Strong 
tubercle projecting from the palmar surface of the raditts* 
This part of the muscle must act as a strong supinator. Tliot 
portion of the biceps which is blended with the hraclualls an**^ 
ticus is inserted in company with this muscle into the ulna. 

The biceps arises by a flat tendon from the snperlor edge of 
the glenoid cavity of the scapula, and passes over tlie head of 
the liumerus, covered by the capsular ligament. 

' The brachialis anticus takes origin from the anterior and 
external aspect of the humerus, holow the deltoid tuberosity. 

The triceps is made up of the usual factors. The ” " 

head of antluopotomy takes origin from the upper foti 
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of the axillary costa of the scapula, just posterior to the glenoid 
cavity, and joins that portion of the muscle wliieh rises from 
the ImmeruB. This latter portion is bifid at origin, the inus- 
culo-spiral nerve passing between the two heads, one of which 
arises from the posterior surface of the shaft of the humerus, 
as high up as the neck of the bone, whib? the other takes 
origin immediately behind the insertion of the deltoid, and is 
joined by the “ long ” head. 

From that |>ortion of the hunicnis which answers to the 
olecranon-fossa of hjimiaii-an atomy language arise some fibres 
(anconeus) which join the main body of tbe muscle. These 
are limited above by tlie musculo-spiral nerve, from wliieh 
they receive a special branch. The insertion of the triceps 
was as usual. 

There was a wcll-develo])ed ei)itroclileo-anconeti8, passing 
from the internal condyle to the olecranon, and having the 
usual relation to the ulnar nerve. 

The Btij)inator longus was well developed. It arose from a 
lijfHmetit stretched lictweeu the deltoid tubercle and tbe sii- 

i juiator ridge ” of the Juimcrus. Before reaching its insertion 
t separates into two strata, the lower of which terminates at 
the oifltal extremity of the radius, while the u])per is lost in 
fascia covering the inner and dorsal aspects of the wrist, and 
also joins obliquely the anterior annular ligament of the carjius* 
The lower layer scorns to be in its turn differentiable into tw^o 
strata. To the muscle is distributed branches from the poste- 
rior interosseous nerve, just anterior to the emergence of the 
mU8Culo-Bt)iral nerve from beneath tlie ligamentous bridge 
mentioned above. 

The upper stratum of the supinator longus is thus described 
in the explanation of Cuvier’s jdates Muscle propre ((}. 
Ouvicr) e’est un 2* long supinateur ” (pi. 257. fig. 1, & m. 268). 

The supinator brevis was also well developea. It arose 
from the external coudyloid ridge of the humerus, covered by 
the otigitis of the common extensor and of the extensor obbis 
metacai^i polllcis, and was inserted along the whole of the 
outer edge of the radius, coexteusivcly with the radial origin 
pf the flexor profiinduB. The muscle was pierced at itg origin 
ly the posterior interosseous nerve. 

The extensor carpi radialis arises from the humerus, imme- 
diately below the supinator longus. It is a large, but single 
muscle. It becomes tendinous at the distal third of the fore- 
arm f and the tendon passes under a ligamentous pulley at the 
to lie finally inserted into the radial side of the 
imlrdmetacamal bone, being previously crossed by the dorsal 
mterofiiaecms muscle (Cuv.), which passes to the terminal 
phalanx of the index. 
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The extensor oasis metacarpi pollicls arises from the extcmi^ 
condyloid ridge, in company with the extensor communis digi- 
toruni and the extensor minimi digiti. It passes obliquely 
(the hand being pronated) over the tendon of tlie extensor 
carpi radialis, and is inserted by a strong tendon into the rudi- 
ment of the pollex (or trapezium ?). 

The extensor communis digitorum takes origin from the 
external condyloid ridge of the liumerus, immediately below 
the extensor carpi radialis, but in company with the muscle 
just described. At the carjial joint its tendon is closely bound 
down by a strong ligament stretched between the distal end of 
tlie radius and the dorsal surface of the cuneiform bone, xuid 
terminates at the dorsal aspect of the base of the distal phalanx 
of the third (^‘ middle ”) digit, being reinforced, close to its 
teimination, by a short extensor (dorsal interosseous, Cuv.) on 
cither side. 

The extensor brevis digitorum manus. a kind of accessoiy 
extensor muscle, arose from the distal end of the dorsum of the 
ulna, and from the dorsum of the os magnum and unciform 
bone. The principal portion of the muscle passes to either 
side of the tendon of the extensor communis, just short of its 
termination at the nail of the third digit. A thin slip, given 
off from the radial side of the muscle, and which also arises 
from a ligament joining the scaphoid and lunar bones, is in^ 
serted by tendon into the base of the ungual phalanx of the 
index. This muscle^ to which the symbol of the dorsal inter- 
osseus is appended in Cuvier V plates, answers to one which 
Prof. Macalister de8crilx*s (foe. ciU p. 62) os present in JSra- 
dypus^ and which seems, he says, contain the displaced 
germs of the dorsal interossei.” 

From the external condyle of the humerus, immediately 
below and in company wita the extensor minimi digiti, and 
from the proximal two-thirds of the outer surface of the ulna^ 
arises a muscle which is inserted by tendon into the ossicle 
(rudiment of fifth digit) which lies to the ulnar side of the 
imciform bone and the rudiment of the fourth digit. This is 
not improbably the extensor carpi ulnaris. 

A well-developed muscle takes origin from the external 
condyloid ridge, in company with the extensor oasis metacarpi 
pollicis and the extensor communis, and has a broad tendinous 
insertion into the ulnar side of the base of tlie proximal pha- 
lanx of the third digit. This may be a displaced extensor 
annularis or extensor minimi digiti. 

The pronator teres, a muscle of uniform width, arises from 
the rid^e above the inner condyle, and is inserted by a fiat 
tendon into the distal end of the radius, being covert at its 
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inaertion by the lower layer of the supinator longus. There 
was, as seems to be the case in all Edentata yet examined, no 
trace of a coronoid head*. 

The pronator quadratus was exceedingly well developed. 
It covers the palmar surface of the radius and ulna from their 
distal end up to the insertions of the biceps and bracdiialis 
anticos. Meckel makes no mention of this muscle, nor does 
it appear in Cuvier's plates. The pronator (piadratus is pre- 
sent m all Anteaters^ t>oth American and African. 

A muscle (palmans longus?) arises from the olecranon, in 
close connexion with the dorso-c^pitrochlieii. Its tendon passes 
to the radial side of the wrist, where it terminates in the palmar 
fascia. 

A large mass of muscle arose from the tip of the pisiform 
bone, and was attached on one side to tlm rudiments of the 
fourth and fifth digits, on the other to the rudimentary pollex, 
while anti^riorly it was continued into the palmar fascia. 

The muscles attached to the pisiform, one of the most iin}X)r- 
tant bones, 10 Ha//y considered, in the manus of the animal 
with whose anatomy wc arc concerned, are very numerous ; 
but their homologies arc by no means easy of determination f. 

JbVom the lowest portion of the inner condyloid ridge of the 
humerus rises a muscle (flexor carpi ulnaris?) which soon 
divides into two slips, the upper of which terminates by ten- 
don at the anterior part ot tne os pi8iform(', while the inferior 
slip has a brood fleshy attachment to the lower or palmar sur- 
face of the same bone. 

A muscular mass arose from the lower third of the dorsum 
of the ulna, and was inserted into the upper part of t)ie ])isi- 
form bone. 

Another and larger mass took origin from nearly the wliolc 
length of the inner (ulnar) edge of tlie ulna, and was inserted 
into the pisiform immediately below the muscle just describ(Ml. 

Cuvier figures (pi. 257. fig. 1) a muscle as arising from the 
lower third of tlife ulna and terminating at tlie tip of the pisi-^ 
form bone : tliis he terms abaisseur du pisifonne.” 

Meckel describes a muscle coming from the tip of tlie olo- 
onuion, and inserted at the inferior free edge of the pisi- 
fom, which bone it draws away from the two great fingers 
(is. index and digitus medius). Another muscle (according 
to lam, lying in the same plane) takes origin from the distal 

• Prof. Macalistsr, “ Ou the Nature of the Coronoid Portion of the 
Plbnator Badii Teres/' Joum. Aimt. & Phye. »er. 2. voL i. p. 0. 

t Beugeseite der Hand/' my» Meclrol (Archiv, p. 47), ^^cuthalt 
WeU%Ste(ni versohiedone, kloino Muakcln, welche griiasten-* 
Imie dem gmasen £rt»enbein angehdren." 

^itn« ib N. Hist Ser. 4. VoL i v. 


18 



264 


Prof, J, C, Galton on the Myology 

end of the ulna, and is also inserted into the pisiform^ which 
it draws outwards and backwards. This seems to answer to 
the abaiaseur ” of Cuvier. 

An analogous muscle, he says, arises from the flexor tubercle 
of the humerus, and is attadied to the anterior end of the tip 
of the pisiform, of which it is likewise an abductor. 

These muscles, of which I have given both Meckel’s and 
my own description, appear to be factors of a highly differen-* 
tiated flexor caqn ulnaris. 

b'rom the internal condyloid ridge, immediately below the 
origin of the pronator tores, and covering the origin of the 
flexor carpi radialis, aris<*s the flexor siiblimis of the third 
digit. Immediately below, and in company with the condyloid 
origin of the flexor ])rofundiis and flexor carpi ulnaris, the 
flexor sublimis of the index arises. Their tendons pass over 
the anterior annular ligament of the wrist, and, after splitting 
to allow o{ the passage of tlu‘ tendons of the deep flexor, are 
inserted into either side of the distal end of the first phalanx 
of their respective digits. 

The flexor profuiuius has two large heads of origin ; — 

1. From the upper half of the ulnar edge of the radius, 
being coextensive with the insertion of the supinator brevis, 

2. To a like extent from the inner (ulnar) edge of the ulna, 
and from the homologuc of the coronoid fossa of anthropotomy^, 
also by a strong tendon from the internal condyloid ritfce. 
The stout common tendon passes under the anterior annmiiix 
ligament (which intervenes between it and the superficial 
flexors) ; and its terminal branches pass to the bases of the 
ungual phalanges of the two functional digits. 

A thin muscular slip arises from the tendon of origin of the 
flexor profundus from the condyle, and is inserted by a deli-' 
cate tendon into the dorsal asjiect of the anterior anniilax 
ligament. 

A strong ligamentous strap binds down the tendons of the 
flexores sublimes and profundi at the point whore the latter 
pierce the former. 

According to Meckel (Verrfeich. Anat. iii. p. 669), the diitd 
digit only has a perforated ” flexor. 

The slip which passes to the annular ligament seems to be 
a rudimentary homologuc of a muscle which is present in M. 
tamanduaj and is termed by Rapp (Anat Untersuch. ttbor die 
Edentatcn, p. 48) Spamunuskel des Ligaimntum annulare*^ 


♦ This slip appoftrs to answer to one which I have described and figured 
LiniUiPOC. Tol xxvi. p. 646, and pL 44, %. I) as existing tU 
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The tendon of the deep flexor does not contain any sesamoid 
bone. 

From the ulnar side of the deep flexor tendon of the third 
digit, just before it j)aHScs under the perforated ” flexor, is 
given off a comparatively small tendinous sli]), which becomes 
muscular, and has a fleshy attachment to the radial side of the 
last division of the rudimentary fourth digit. 

From the angle formed by tlie jum‘tion at origin of the 
deep flexor tendon of the index witli tlie tendon for the thlnl 
digit rises a vermiform muscle, similai’ to tlie one just d(‘seribed, 
winch is attached to the radial side of the jiroximal phalanx of 
the third digit. 

These two muscles are probably lumbvieales — uiiisch^a 
which, according to Prof. Macalistcr (Ann. & Mag. Nal. Hist. 
July 1869, p. 61), are absent in the Ai. 

The interossei are five in number : — ► 

1. A fairly developt'd muscle, arising by a tendon from the 
inferior process of the unciform Ikuic, and j^assing to the ulnar 
side of the base of the proximal phalanx of th(‘ third digit. 

2. Alxive this aris(‘s, from the ulnar side' of the uneiform 
process, another and smaller muBcle, which jiassc's to the rudi- 
ment of the fourth digit, 

3. A fair-sized muscle, terminating at the ulnar side of the 
proximal phalanx of the index, and arising from the middle 
of the palm, from adjacent parts of the bones of the two meta- 
oarpals. 

4. A delicate nmsch* arises from the unciform l)one^ covered 
by the muscle described above ns passing to the third digit. 
It runs obliquely across the palm ; and its delicate tendon 
seems to join the muscle which goes to the index. 

5. To the radial side of the proximal phalanx (metacari)al ?) 
of the index passes a muscle from the rudimentary pollex 
(tr^zium V). 

The gluteus maxiinus was represented by a thin muscular 
sheet inserted by a strong tendon into the middle of the outer 
edge of the femur, at about the point where the third trochanter 
Wtifuld be looked for. According to Meckel (Archiv, p. 48, 
mid Vergleich. Anat. p. 577), the insertion is along the whoU 
of the outer edge of the femur. Tlic tendon is continuous an^ 
toriorly with the fascia in which the portion ventrale ” (Cuv.) 
of the panniculus terminates. The muscle arises from the 
crest of the ilium and from that edge of the bone which is in 
a^osition to the sacral vertebrae, also from an aponeurosis 
vmidi covers the origin of the caii<ial muscles. 

The gluteus inedius is a thick muscular mass whicli takes 
origiu irom tlio whole of the cxtemal (gluteal) fossa of tiie 

18 ^ 
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ilium, and is inserted into the upper and outer aspect of the 
trochant(‘r major. The lower hordet of the muscle is separated 
from a subjacent mu'^clc (the quadratus femoris?) py the 
sciatic vessels and nerve. 

I can confirm Meckel’s statement (Arehiv, p. 40) that no 
gluteus minimus is present — tliat is to say, separable from the 
gluteus rnedius. All three glutei are, according to Rapp {op* 
cit, ]). 50), present in M, tanwodua. 

A large muscle arises from tlu‘ obturator foramen, and forms 
its pubic and iseliial boundaiies, and is inserted into the infe- 
rior part of tlie great trochanter. This is probably the obtu- 
rator extcnius; but it closidy losembles the muscle figured by 
Cuvier (pi. 257. fig. 2) as quadratus femoris. 

A muscle, fiui-shapcd, tapering to its insertion at the under 
siu’face of the great trochanter, betwixt the inseiiion of the 
gluteus medius and the muscle just described, takes origin 
from that part of the ischium which lies below (or posterior to) 
the acetabulum. This muscle, which is most probably the 
quadratus Temuris, thougli it may possibly be the homologuc 
of either the pyriformis or the gemelli, is covered by the ori- 
gins of th(‘ biceps and semitenainosus ; and the sciatic nerve, 
moreover, T3asscs over it. (’uvicr attaches to it (pi. 257. fig. 2) 
the symbol of the pyriformis. 

The psoadiliacuH has an extensive insertion, the iliac portion 
being prolonged for some distance on the shaft of the femur^ 
The psoas factor is chiefly inserted into the lesser trochanter. 
The iliac portion is separated from the jisoaa parvus, just be- 
fore the latter becomes tendinous, by a nerve (the external 
cutaneous V). A few fibres from its external edge are pro- 
longed on to the rectus femoris, and blend with it. 

The psoas parvus (which is not represented in Cuvicr’a 
plates) is inserted by a strong shining tendon into a small and 
sharp tubercle lying in advance of the root of the slightljT 
convex inner face of the ilium and the junction of the os pubis 
with this bone. 

As the animal was so well ribbed home^” to use a veteri- 
naiy expression, I could not examine the origins of the psoas 
parvus and psoadiliacus, a perfect skeleton being required for 
the museum of the College of Surgeons. 

The pcctineus, a well-developeu, fan-shaped muscle, arose 
from the superior edge of the iliac portion of the pubis, covered 
by the highest fibres of origin of the gracilis, and had a fleshy 
insertion into the inner side of the femur from below the lesser 
trochanter to a point just above tlie inner condyle. 

The adductors seemed to be represented by two muscles. 

1. arose from the rest of the anterior ramus of the os pubis, 
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in advance of the pectincus, aa far as the symphysis. It soon 
split into two slips, one of which was inserted tendinoiisly 
into the lower surlaco of the femur, slightly in advfuicc of tlic 
insertion of the jmetineus^ while tne other terminated (partly 
fleshy, partly tendinous) at the inner condyle, above and 
covering the insertion of the superior factor of the semitendi- 
nosus. 

2. took origin from the same portion of the pubic bone as 
the preceding, lying between it and piirt of the origin of the 
gracilis. It widens out graduallv toward the insertion^ which 
IS into nearly the whole length of the outer part of the inferior 
surface of the femur, being coextensive' with the origin of the 
femoral portion of the biceps. 

A small muscle arising from tlie pubis, below the lowest 
fibres of origin of the peetincus, was inserted into the inter- 
trochanteric space on the infeiior surface of tlie femur. 

The quadriceps extensor did not present any peculiarities 
worthy of note. ^ 

The sartorius arose from strong fascia attached to the tendon 
of the psoas parvus, and from Poupart’s ligament, and was 
inserted, above and slightly external to the gracilis, into the 
tibia, close to the bounefary of the articular surface of the bone. 
Part of its terminal tendon ajipeared to be prolonged upwards 
to the patella. A like inward displacement of tlie sartorius 
from its usual origin has been debcribcd by Meckel (Vcrgleich. 
Anat. iii. p. 614) and Prof, Maealister {he, ext, p. 64) as taking 
place in the A!, by Krause^ in the Rabbit, by Prof. Hyrtl in 
the Chlamydophore t, mid by myself riVons, Linn. Soc. 
vol. xxvi. pp. 663, 692) in Dasypm and On^eteropm. 

The gracuis has a <-shaped origin (left side) from the edge 
of the os pubis, and for about two-tliirds of the iscliio-pubie 
bone, and is inserted by a broad tendon into the upper third of 
the inner edge of the tibia, the upper terminal fibres covering 
the strong internal lateral ligament. 

The semitendinosus took origin in two slips from the tuber 
ischii* 

1 . The superior, which was fused with the biceps at origin, 
W«a inserted into the posterior part of the inner condyle of the 
femur, Just below the insertion of the adductor, and jiosterior 
to the internal lateral ligament. 

2* The infeiior rises just lielow the former, covered by the 
most inferior fibres of origin of the gluteus maximus, and joins 

• Bis Anatomie dea KanincheuR. p, 110. Leipzipp, 1868. 

insolita plane excellit origine, dum non ab oasis ilei spina, 
ateudina psoico enascitnr.'* 
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the middle of the terminal tendon of the gracilis, being covered 
by this muscle at insertion. * 

The eemimembranosuB arises from the tuber ischii below the 
second portion of the semitendnioaus, cov(‘rod by the lowest 
fibres of origin of the gracilis, and is inserted tendinouslv into 
the tibia, posterior to the inteinal lateral ligament, ana mid- 
way ln'twecn the terminations of the two fiiseielos of the smui- 
tendinosus. Ouvi(‘r represents (pi. 258. fig. 2) this muscle as 
made up of two slips, which arc* inserted just above the 

aeoessoire femoral du demi-nerveux.” 

The bieejis femoiis arose from the tuber iscdiil in company 
with the superior division of the semitendlnosus, and was in- 
serted into the outer part of the tubercle of the tibia which 
atforcls insertion to the li ^amentum pat elite by a strong tendon 
continuous with the fascia covering the outer aspect of the 
leg. 

An accessory y>ortion (Cuvier), quite distinct from the above, 
fan-sliape^ took origin from that part of the outer edge of the 
femur Avluch is included between tlie great trochanter and tlie 
tennination of the gluteus maximus. It gradually tapered 
towards its insertion (passing in its course over the peroneal 
nerve), which was effected hy tendon into the fibula, at the 
junction of its third with its lowest fourth. 

The gastrocnemius was made up, as usual, of two muscular 
bellies : — 

1. Chitcr, rising from the outer aspect of the external con- 
dyle, between the origin of the planttxris and the external 
lateral ligament, the innermost and dex'per fibres of origin 
arising from the sesamoid from 'which the popliteus takes 
origin. 

2. Inner and larger, rising from the inner and inferior sur- 
face of the internal condyle. These bellies unite, about half- 
way down the calf, into a tendo Achillis, which is inserted 
into the calcancum. 

The soleus, a very well-developed muscle, arose from the 
fibula for about three-fourths of its length, and was inserted 
by a strong tendon into the calcancum, in advance of the 
tendo Achillis. 

The popliteus was well developed. It arose from an elon- 
pited sesamoid bone (Meckel, Archiv, pp, 28, 53) which prot 
jects at the inferior aspect of the knee-joint, posterior to^hc 
external lateral ligament. It then passed obliquely downwardt 
to its insertion at the upper third of the tibia, the lower border 
of its tenninal portion blending with the tibial fibres of origin 
of the tibialis posticus. 

A similar sesamoid is present in the head of the popliteua 
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in the A!, according to Meckel (Vcrglcich. Anat. iii. p. 635) 
and Prof* Macalister {loc. ciL p. 66), and in Nycticehvji tardi-- 
gradus^ according to Mr.Mivart and Dr.Muric (Proc. Zool. 8oc. 
Feb. 1866, p. 251). It is significant that Prof. Macalister has 
recorded (Journ. of Anat. ser. 2. vol. ii. p. 108) the occurrence 
of a sesamoid in tlio tendon of origiii of the supinator brevis 
in a female human subject, which muscle lie considers to be 
the serial homologuc of the popliteus. 

The plantaria arose from the lower surface of the femur, 
behind the external condyle, in advance of the origin of the 
femoral head of the biceps. The muscle is continued into a 
lon^ slender tendon, which passes under the gastrocnemius to 
the inner side of the leg, ana, after broadening out, is inserted 
partljr into tlie calcancum, partly into the extremity of the 
strigil-shaiied accessory bone of the tarsus. The tennination 
of this muscle is unlike that which is usual in the Edentata 
(Macalister, he. cif. p. 66), since it is not prolonged into the 
sole. . 

The tibialis posticus arose from the middle of the posterior 
surface of the tibia, just below th<‘ insertion of the popliteus, 
with which it is here blended, also from the ])osterior ])art of 
the head of the fibula. Its tendon passes under a strong liga- 
mentous pulley at the internal malleolus, and is inserted into 
the fibular and inferior aspect of the stiigil bone, not far from 
its free extremity. 

A muscle arose from the inner aspect of the licad of the 
fibula, covered by the origin of the tibialis posticus. It soon 
became tendinous ; and its long tendon passed obliquely to the 
inner aide of the calf, and at the inner malleolus ran under a 
pulley situated posterior to and slightly Indow that under 
which the tendon of the tibialis jjostlcus passes. It was in- 
serted into tlio fibular side of tlie atrigil bone, close to its base 
a4id in advance of the insertion of the tibialis posticus. This 
muscle, if not a differentiated slip of the tibialis posticus, which 
it most probably is, may be the flexor lungus hallucis. Prof, 
Hyrtl d©»cril>eg, under the name of tibialis posticus aect^sso- 
riua,^’ a similar ninscle as present in ChhimydophoruH^ qiii 
tibialem posticiim vice comitem laborisquc' socium legit.” I 
lound a like muuscle in Dafiypm (Trans. Linn, Hoc. xxvi. 
p. 5f58) J and Mr* Wood reconls (Proc. Roy. Hoc. June 1865) 
the oocaaional occurrence i>f such in the Imman subject. 

The flexor lonras digitorum was a strong blpenniform miis- 
upper three-fourths of the tibia and fibula, 
tendinous on reaching the sole; and the branches of 
iti tehdon terminated each at one of the four functional digits 
•tsif the fbob 
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The flexor aecesaorius was well developed, and arose from 
the under surface of the calcaneum, and, passinjf obliquely in- 
wards across the plantar aspect of the tendon of the common 
flexor, was inserted into it just posterior to its division into 
digital slips. 

The peronci were three in number. They all arose from the 
upper part of the fibula ; and their tendons passed through a 
strong ligamentous pulley stretched between the external mal- 
leolus and the cal(‘aiicuin. 

The most anterior at origin (p(*roneus longus) took origin in 
close company with the origin of tlie long extensor of the toes. 
Its tendon lay outermost of the peroneal tendons, under the 
ligamentous band, soon after leaving which it passed under a 
sex^ond pulley situated on the fore part of the calcaneum, and, 
running along the fibular side of tlie foot, passed into the sole 
along the plantai aspec’t of the cuboid bone, and was finally 
inserted into the fibular 8id(3 of the scaphoid, on its plantar 
aspect. Hiis muscle was separated from the other peronei, at 
origin, by tlie jicroncal vessels and nerve. Its tendon did not 
send any offset to the fifth digit. 

The two other peronei were fused into one muscle ; but in the 
ligamentous pulley tlie compound tendon divided into two un- 
c(jual slips, tlie smaller of which passed to the side of the base 
ot the proximal jihalanx of the fifth digit (peroneus tertius or 
quinti digiti ?). The other, and by far the largest, slip termi- 
nated at a tubercle on the base of the fifth metacarpal, broad- 
ening out at its insertion (jmroneus bi'cvis). 

The tibialis anticus, a very well-developed muscle, arose 
from the upper half of the tibia and from tnc middle third of 
the fibula. Its very strong single tendon jmssed under the com- 
mon annular ligament, to be inserted into the posterior and 
inferior process of the ento-cuneiform bone, covering at inser- 
tion a transverse ligament passing from this bone to the base 
of the strigil bone. 

Meckel (Vergleich. Anat. p. 624) describes this muscle as 
havhig two heads of origin, but states that the tendon termi- 
nates at the rudimentary liallux. 

The extensor communis digitorum arose from the head of 
the fibula, in company with the peroneus longus, and from 
the adjacent part of the tibia. Its tendons passed under the 
broad, common (annular) ligament, and then under a very 
strong ligamentous bridge (proper to it alone) which is fastened 
to a process from the anterior part of the astragalus. On the 
dorsum of the foot it expanded into a web whidi was fastened 
to the bases of the proximal jihalanges of the toes, includiiig 
the rudimentary hallux, and was also, except in the case of 
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the latter digit, continued to the root of the ungual phalanx of 
each toe, being reinforced at the sides of the digit by the ten- 
dons of the interosBci. 

The extensor brevis digitorum was well develoned. It arose 
from the upper and anterior portion of the os cateis, from the 
anterior part of the asti*agalus, and from the fibular side of a 
strong ligament passing from the latter bone to the entocunei- 
form. It appeared to be divisible into four slips, the inner- 
most of which was continued into a tendon which pierced the 
aponeurotic web of the common extensor tendon at the base of 
the proximal phalanx of the second toe, and then ran along 
tlie dorsal aspect to the tip of the liallux. 

The thre-e outer slips seemed to be inserted princijially into 
the bases of the proximal phalanges of the three outer toes, 
besides being connected with the under surface of the expan- 
sion of the common extensor tendon. 

The extensor proprius hallucis arose from the lower fourth 
of the fibula, and Ix^catne tendinous on reaching the dorsum of 
the foot. The long slender tendon joined the aiKineurotic web 
of the common extensor tendon at the metacarpal of the second 
digit. 

A large muscle arose, partly fleshy, partly tendinous at 
origin, from the whole length of the inferior edge and fibular 
side of the strigil bone, and, by means of a tendon, from a 
tubercle on tlie inferior surface of the astragalus. It h»d a 
broad fleshy insertion into the base of the rudimentary hallux 
(abductor hallucis?). By means of those fibres which pass to 
the asti’agalus, it would seem that the strigil bone could be 
slightly raised and approximated to the calcaneum. 

From a ligament stretiihed across the sole at the line of 
articulation of the first with the second row of tarsal bones, 
arose a muscle which passed to the fibular side of the base of 
the rudimentary hallux, lliis is not improbably the repre- 
sentative of the adductor hallucis. 

The muscles proper to the fifth digit were as follow : — 

A long fusiform muscle arose from the inferior surface of 
the 08 cidciB, and, after passing beneath the flexor accessorius, 
terminated at the fibular side of the base of the proximal pha- 
lanx (abductor digiti quinti?). 

Another arose from the outer side of the os calcis, and was 
inserted into the tubercle at the base of the metacarj)al (flexor 
brevis digiti quinti?). 

A mume was inserted into the fibular side of the base of 
the nroidmal phalanx, which appeared to arise from the tu- 
heimle of the metacarpaU Is this an interosseous muscle, or 
is it an anterior segment of the flexor brevis ? 
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The lumbricales were three in number. They arose from 
the common tendon of the flexor communis, at the angle of 
origin of the branches destined for cacli toe. They appeared 
to pass to the tibial sides of the throe outermost toes, and to 
terminate by delicate tendons at the point where the deep 
flexor tendons are bound down to the toes by ligamentous 
straps. Meckel makes no reference to them, nor does Cuvier 
figure them. 

The-interossei wore very well developed, being stronger 
than those of the palm, ^rhey were seven in number, and 
arose from the plantar surfact^ of the second row of tarsal 
bones. Each ended in a broad tendon, which joined on either 
side the extensor tendon of its proper digit. Each toe, the 
fifth excepted, had one on either side, the latter only on its 
fibular side. The hallux had uoiie. (3n the extensor surface 
of the foot, from the ligament connecting the aatjagalus with 
the ento-cuneiform bone, and from the side of this latter, 
passed a muscle to the tibial side of the proximal phalanx of 
the second digit. This is the tibtal interosseus of the second 
digit. 

Supcrllcially^ on the ])lantar aspect of the foot, lies a large 
muscle, which is attached on one side to the strigil bone^ and 
on the other to the metatarsal tubercle of the fifth digit, as 
well os to a ligament passing from this to the calcaneum. 
This muscle seems to corr(ispond,^/hnc^«bwu% at any rate, to 
the large palmar muscle which is attached to the pollex and 
to the pisiform bone. 

The ligamentum teres of the hip-joint was well developed. 
It is absent in Tira<}tfpus^ according to Prof. MacaliStcr (foe. eit 
p. Q6) and according to Meckel. Kapp {op. ciU p. 45) remarks 
that it is absent in the Cloths and the Mmiis. , 

Though the carpal and tarsal bones of the Two-tood Ant* 
nater have been described both by Meckel and Cuvier. I am 
not aware that they have ever boon figured in detail ; for 
though there is an excellent representation of the complete 
skeleton of the animal in I)c Blainvillc’s ‘ Ost^graphie, the 
number and an’angement of these bones can by no means with 
certainty be determined. I have therefore thought it advisable, 
notwithstanding that my paper professes to deal with myology 
only, to add a plate comprising figures of the fore and hind 
paws and the carpal and tarsal wnes of this curiously modi W 
Anteater. 

That which Brants*" has remarked relative to the musOl<»/S 

^ BLwertatid Zoologica Inaugiirilis de Tardlgradis, to. 2?, Lugdua. 
Batar. 1828. 
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of the limbs of the Sloths appears to bo fairly applicable 
to the Two-toed Anteater, namely, “Vires motrices an- 
ticiae corporis partis esse, posticam vero validia mnsculis ad 
anteriorem attralii atque liiijus motus sequi debere,” — and the 
more so when we contrast the short humerus, rugged with 
strong muscular ridges, with the long smooth femur, wliieli 
lacks even a rudiment of a third trochanter. 

In addition to a long ])rchensilc tail (at l)esi but a stunted 
member in the sloths), naked for tlic lower third of its length, 
the fore and hind feei (PI. VIII. tigs. 1 to 4) are marvellously 
modified for arboreal progression, tne functional absence of the 
poUex being compensated for, as Meck(‘l hints (Archiv, p. 48), 
by the enormous development of the pisiform boirc(fig3.5 to 8), 
to which arc attached numerous strong muscles, while a long 
strigil-shaped bone* (fig. 11), passing backward from the 
scaphoid, more than makes up for the comparative shortness of 
the calcaneal process. 


EXPLANATION OF PLATE Vlll.t 

Fip, L Bight fore foot, inner side. 

Fia, 2, Foreshortened palmar view of the Barn©. 

Fip, 8 . Right hind foot, inner aide. 
lip, 4, Plantar surface of the same. 

Fig, 5. Dorsal view of radius and ulna and proximal row of carpal bones, 
left side. 

Fip, 0 . Dorsal view of carnal and metacarpal bones, right side. 

Fig* 7, Palmar aspect of tlio proximal row of the 0017)01 bones, loft sid©t» 


• This boDO, termed schaufelibmiiger” by Mockol, is not unlike the 
IrtstrumSnt used by the Romans when perspiring in the bath : hence the 
name which I have applied to it. Those who prefer a long Latin! red 
name, way call it $tngilifof'm, Meckol considered that it was probably a 
hoinologue of the lx)no which carries the spur in the Omithorhynchus j 
and Ouvier, in his ^ Osseraons Fossilos ’ (nouvelle <Sdit. Paris, 1823, tome v. 
l*'*pairtie, p. 308), mokes the following remarks relative to its probable 
function Un os surnmn^rairo articul(5 sur le cumJifoime mterue, ct <|ui, 
dons le Totnonou, le Tamandua, et Ics Pangolius, ost triangulairo et tort 

r rtit, mais qui, dons le petit Fourmilicr, ft’ollouge ©t s'tSlargit do maniore 
former une sortc do talon ; il est vrai quo dans cette esp^^cc lo calcan^um 
est extrftordinaireraent court, ne so portant point en orri^ro plus quo 
VaotragOle Cot os surnumdrairo est ce qui donne ^ la plant© 

du pi^ du petit Founnilicr cetto forme concave qui la rende si propre h 
embrosser lea branchoa et ii grimper aux arbres.^^ 
t dgurea of bonea are taken from a non-articulatcd skeleton, 
aomewbat imperfect, belonging to the Royal College of Surgeons. 

X The be lunare on this aide was divided into two bones of equal size, 
but was single on the right side of the skeleton, and on both sides in the 
nAHnit»en X dissected. Whether this division be due to a frtwture, 
whUh is ttnprobaUe, or be the result of a development from two distinct 
m)Seeu4 stums, is a doubtful quesfion. 
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Dr. J, E. Gray an Sea-bears^ 


Fig. 8. Lateral view (ulnar) of carpal and metacarpal bones, right aide*. 
Fip. 0, Doreal view of metacarpale and phalanges, left fore foot, 

F\p, 10. Lateral view (radial) of the same. 

Fp. 11. Inner view of bones of left hind foot. 

Fg. 12. Hight hind foot, iibular view. 

Fg, 13. Tibial view of the same (the strigil bone being removed). 


For© foot : — 

ill, ulna, 
r. radius. 

»c. scaphoid. 
I, lunar. 
jd, cuneiform. 


pisiform. 
mg, mngnnm. 
un. unciform. 
me, motacarpal. 
ph. phalanx. 


Ilind foot : — 

t tibia. 

/ hbula. 

<7. calcaneum. 
ob, cuboid. 

BC, scaphoid. 
OB, astragalus. 


at. strigil bone. 
ic, internal cuneiform. 
me, middle „ 

,ro. external „ 

mt. metatarsal, 

A. hallux. 


The numbers II. III. IV. V. indicate digits. 


XXX . — AMitional Notes on 8eo -hears (Otariadee). 

By Dr. J, E. Gray, F.R.S, &c. 

Professor Turner, of Edinburgh, has kindly left with mo for 
examination three skulls of a species of Sea-bear from Tuesday 
Bay, Desolation Island” (which is, no doubt, the Desolation 
Land of the charts, on the south-west coast of Patagonia), and 
a skull that was nresented to the Anatomical Museum of the 
University of Edinburgh by the late Professor Goodsir, who 
received it, with the cranium of a Caffer, from Mr. C. Bell, as 
a seal-head from the Cape of Good Hope,” 

The skulls from Desolation Island evidently belong to the 
species which I have described as Euotaria nigreso$nay Ae 
usual Fur-Beal of the Falkland Islands and other parts of the 
coast of South-west America. 

Two of the skulls arc from adult animals, are without the 
lower jaws, and have only a few worn and broken tec^ 
having been rolled on the beach. 

The other skull is of a young animal, exactly similar to the 

* The mechanism of the grasping-action of the fore foot appears to be 
as follows : — ^The pisiform, Iw the contraction of the large palmar nniaolo, 
is brought into a line with the long axis of the forearm ) Uie iexdir 
muscles contract ; but the third metacarpal cannot be brou^ into a 
position of less than a right angle with the pisiform, owmg to the 
impingeinent of the downward process of the imdform against me latter 
hoM J the ungual phalanges, however, of the two limcnonal digits, tme 
to act, are drawn down into apposition againet'the vicarious pc^ex, 
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skull of a young Emtaria nigrescens^ n. 1013 <?, in the British- 
Muflcum collection. The front edge of the hinder nostrils is 
as arched as in that specimen ; the tooth are rather more de- 
veloped and larger than in our skull ; they have a well-marked 
central lobe and a distinct small acute tubercle on the front 
edge of the cingulum. 

The two adult skulls arc very like the adult skull of E, ni- 
grescens^ 1013 rf, in tlie British Museum ; but the opening of 
the internal nostrils is narrower, and their front edge in 
one is not nearly so angular, and in the other it is ratli(‘r 
more arched than in either of the other two skulls, showing 
that the size of the post(‘nor nasal aperture and the form of its 
front edge vary in diflerent speeiuieiis of this specie's. 

The comparison of the young skull with the more adult one 
shows that the grinders change their jmsition considerably 
as regards the front edge of the liinder nasal opening. In the 
young skull of Euotarla nigrescent tlie liinder end of tlu* tooth- 
line is very near (not a quarter of an inch from) a line level 
with the front edge of tlie internal nasal opening, and tlie 
hinder part of tin' palate in front of the aperture is nearly as 
broad as the midclle of the palate : in tJio adult skull the 
hinder end of tlie tooth-lini' is a full inch from the front edge 
of the internal nasal oiieiiing, the hindci* pait of the palate 
is contracted toward tru' internal nostril, and the internal 
nasal opening is lengthened and narrowed ; but the real posi- 
tion ot the teeth, as compared with the front part ot the 
zygomatic arch, is little altered, though the form of the palate 
gives them the appearance of being more changed than they 
really ai’e. 

These skulls are interesting as showing that Euotarta nt- 
grescenSj like Otaria leonina and Morunga elephantina, are 
common to the Falkland Islands and tlie west coast of J^uth 
America, 

The chief character by which the adult skull of Euotarta 
nigrescens can be distinguished from the adult skull of Areto-- 
eephalus Eelalandii is, that the hinder or fifth upper grinder 
and the penultimate or fourth arc placed rather in front of the 
hinder edge of the front part of the zygomatic arch ; but tlie 
position c? the teeth is most distinctive in the skull of the 
young animal, and loses much of its importance in comparing 
(dd skulls together, unless the skulls and teeth are veiy 
aocurately comparea ; and even then the distinction is more 
imaginary than real. 

Une skull from the Cape of Good Hope has been described 
Slid %Ur6d by Dr. Turner under the name of Arctocephalua 
in the ‘Journal of Anatomy and Physiology,’ 
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voL iii. |>, 113. The name is changed to A. scimtuperiia 
Dr. Gunther in the ‘ Zoological Kecord ’ for 1868, p. 20. ft 
is evidently tlie skull of a half-grown animal, with all its 
toctli developed, but with the sutures of the bones still appa-* 
rent. Tt agrees in every respect witli what I should expect to 
be the form and structure ot the skull o{' A r otocephalus I)pla-- 
lanfiit from the Cape ; but unfortunately the two skulls of that 
Sea-bear from the (^a]>e which are in tlie British Museum aro 
from old animals ; and the specimen figured by Cuvier, Oss, 
FohS. v. 220, t. 18. f. is also adult. It differs from the 
skulls ut the two adult speeimens of that species in the British 
Museum ill tlie hinder nasal aperture being much extended 
f(»r\vards and gradually tapering to a point in front, which 
reaches to the transv(‘rse palato-max illary suture. This pecu- 
liarity in the form of the palate, wliieh lh*of. Turner has not 
observed in any otlier seal-skull, seems to have induced him 
to regard it as a distinct species. 

From tlie examination 1 have made of the slcnlls of seals 
ill the Museum and otlier collections, 1 am induced to believe 
that it is an individual abnormality oiArctocopkalns Delahndtu 
T have observed a similar malformation in the palates of two 
other sj)ocics, 1 was myself misled by their structure to regard 
a skull witli such a defonuity as a distinct species before I met 
with tlie other examples. 

At one time I thought that it might bo a peculiarity of the 
young state, as it had up to that time only riocn observed in 
skulls of half-grown ammals. 1 have observed it in halfV 
grown specimens of FAWtaria nigresoens \h\xX the skulls of the 
very young specimens of this seal in the British Museum have 
the front exige of the hinder nasal opening truncated and 
slightly arched in form, with well-developed square palatine 
bones united by a straight central suture, just as in the adttlti 
but broader and atraighter. 

It was this observation that induced mo to return to my 
original opinion, that the skull which I had at first regarded as 
a young skull of Arctocephalus montertensis (Proc, Zool, Soc* 
1869). and then as a separate species under the name of 
A. oat^orniamis (Cat, Seals and Whales, p. 61), was oplj 
monstrosity of A, monteriensis^ as I did in the Anm & 

Nat. Hist. 1866, xviii. p. 232 j and I am now induced to 
believe that Arctocenhalm stdiuthuperot^s is only an impels 
fcctly developed skull of Arctocephalus Delalmdii^ or, as it 
ought to be called, A, aniarctica. 

Dr. J. R. Forster, in Cook’s Voyage in 1775, observed the 
Eared Seal at the Capo of Good Ilope, and called it Fhom 
uraina. Believing it to be the same as the Sea-bear he had 
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observed in New Zealand, Thunborg, in his list of Cape 
mammalia in the third volume of the Transactions of the 
St. Petersburg Academy, iii. 322, notices this animal under 
the name of Pkoca antarctica. (See Fischer, Syn. Mara. p. 242.) 
Dr. Peters has applied the name of Otarki pnsilla to this 
species, believing it to be the Petit Phogue of Buffon, which has 
been named Phoca pusiUn by Schrober, and had before been 
named Phoca parva by Boddaiut. Buffon says that it came 
cither from India or the I^evant ; but it is not by its descrip- 
tion to be distinguished from a young specimen of almost any 
of the species. It is as likely to have eomc from the Falk- 
land Islands as from the Cape, as the French had traffic with 
les Tics Maloiiines, as they call them. 

Mr. Gill considers ^teller’s Hea-bear [Callorhinns ursinm) 
to be the type of M. F. CuvieFs genus Arciocephalmj and 
therefore alxulshca Callorhinua and gives the new name of 
Ilalarctus to the \r\m Arctncephali — thus unnecessarily addijig 
to the confusion of the gcmeric names of these animals, lie 
fell into this mistake l)y not obseiwing that Phocu ursina^ and 
even Otaria urainay had been applied to several species, from 
very different localities, that F. Cuvier established his genus 
on the skull of P, tirstna of Forster, from the Cape, which 
ho (M. Cuvier) had named Phoca J)ekilandtt\ and that F. 
Cuvier does not figure a skull of the Sea-bear of Steller : in** 
deed the French collection did not at that time, nor does it 
even now jKissess one ; and 1 feel assured tliat if it had, 
V* Cuvier would, according to his custom, have established 
for it a genus distinct from Arctoc^jjhaluSj the skulls of the two 
genera being of such distinct forms. 

Dr. Peters, in his two papers 03i the Eared Seals {Otana)y 
uses the length of the cars and the existence or non-C‘xiatence 
of the undcr-fur, as well as the characters used by Mr, Gill 
and myself, to separate the species of these animals into sub- 
genera. 

The length of the ears may probably afford good characters 
for the separation of the species and groups, if they can be 
observed in the living animals. As yet, onljr one species of 
these animals, the Sea-lion or Sea-bear {Otaria leonma), has 
been observea alive in Europe; so that Dr. Peters’s notes 
could only be derived from the examination of more or less 
carefully preserved skins ; and, I fear, little dependence can be 
placed on them. 

The length, abundance, and, indeed, the presence or ab*- 

r fr qf under-fur greatly depend on the season at which 

ipecimen is obtained or observed. It is true that the 
sealers call some seals hair- and others fm-seals ; but that is 
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only because what they call hair-seals never have more than 
a very small Quantity of undcr-fur in the fur-scason ; but, on 
the other hand, many fur-seals at some seasons have only a 
small quantity of the under-fur which is so long and abundant 
at other periods. 

The form of the hinder opening (jf the nostrils, and the form 
of its front edge, when only one or two skulls of a species were 
examined, have been regarded as constituting a good character ; 
but when an exlcnHiv(* series of the skulls ot a single spO(des or 
of sevc'val species have been examined, tliat jxirt is found to vary 
considerably as to the width of its ditlerent parts, and espe- 
cially in the form of the front edge. As far as my observa- 
tions have extended, the hinder optuiing of the nostrils appears 
to become narrower, and especially its front edge, as the ani- 
mal becomes adult or ag(‘d ; and in the skulls of the younger 
specimens it is broader, shorter, and the front edge is broader 
and more truncated or straight, with only a slight rounding 
at the sides. 

The ])ositiou of the grinders, as regards the front part of the 
zygomatic arch, is a good character for the distinction of the 
species, especially if a series of skulls from animals of different 
ag<is, and from the same locality, of each spexies are compared 
together; and it is the same with the rooting of the grinders 
themselves. But when adult skulls of tlu^ different species are 
compared together, the forms of the skulls are so altered, the 
grinders generally so worn and altered by age, and their posi- 
tion in diflVrcnt species so similar, that the distinction of 
the species then becomes more difficult. 

The Earexi Heals (OtariadjV.) should certainly form a distinct 
family from Phocidm and Trichecludee, of the suborder Pinni- 
pedia. They are distinguished by the distinct cylindrical 
conch to the ears, the elongated arms and shins, the feet 
fringed witli a scolloped naked membrane ; tlie fore feet are 
expanded into the form of a more or less triangular fin, and the 
hind feet are elongated and narrow. The front toes gradually 
diminish in size n-om the inner side ; and the hind toes are 
nearly of equal length, the outer ones on each side being 
rather the strongest ; they are all claw less. The fur in genem 
is provided with a more or less thick under-fur. They walk 
on the limbs, and rest with tlic hind part of the body bent 
down and the legs directed forwards. 

The skull and skeleton are as distinct from those of the seal 
as the external form. 

The female lies on her back to receive the caresses of the 
male; and the young are born on the shore, and tlieu gradually 
taught to swim. 
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The genera of the family may be divided into tribes thus : — 

Section I, Palate produced behind to a line even with the con^ 

dvles of the jaw8^ Grinders J . Sea-lions. 

Tribe h Otariina. 

1. Otaria* East and west coast of South America. 

Section II. Palate only extended behind to a line even loith the 

middle part of the zyf/omatie arch. Sea-bears. 

Tribe 2. Callouhinina. Grinders ^ Skull oblong; 
face broad, shorter than the orbit ; forehead arched. 

2. Callorhimie. North-west coast of America. 

Tribe 8. Arctoceph ALINA. Grinders J . y J face of the 
skull shelving in front; the fifth and sixth grinders 
behind the front of the zygomatic arch. 

3. Phocarctos. Grinders large, lobed, the six upper witli 
two notc'hes on the hinder edge. South Ameruia. 

A. Arctoce^phalu^, Grinders thick ; crown conical. Africa. 

6. Euotarui. (Grinders large, subeylindrical, crown coni- 
cal ; face brood. South America. 

6. Oymophom. Grinders moderate-sized, compressed, 
with a small, more or less distinct lobe on the front 
edge of the cingulum ; face nan-ow, compressed. Aus- 
tralia. 

Tribe 4. Zalophina. Grinders f . large^ thick, in a close 
continuous scries ; the fifth upper in front of the back 
ed|^ of the zygomatic arch. 

7. Zmophus. Grinders large and thick, in a close uniform 
scries. South America. 

8. Neophoca. Grinders large, thick, all equal, in a con- 
tinuous uniform series. Australia. 

Tribe 5. Eumetopiina. Qrindei-s J.f, more or less far 
apart ; the hinder upper behind the hinder edge of the 
zygomatic arch, ana separated from the other grinders 
by a concave space. 

9. Eumetopias. West coast of America. 

10. Arctcpnoca. West coast of South America. 

The skulls of the following species are not known : — 

!♦ fidklandicmj Gray, Hamilton, not Peters, 

j^ew Ocorgia. B.M, 

f « Ai^tdcmhiMbiit nivomtJi. Gray {A, leontna. var., Murie, Pi‘ 0 C. 

Soc. 1809, p. 108 ! 1 1). Cape of Good Hope. B.M. 

$.A if«toewhahu Forsteri, Fischer {Fhoca uraina^ J. R. Forster). 

dbtmy Bay, New Zealand. (Ann. & Mag. Nat. Hist, 

Ii68, i. p. 219.) Grinders conical. 

Ser.4. VoLiv, 
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The latter animal is easily known from Dr. J. K. Forster’s 
description and figures. 

nwa, Pallas (Zoog. Rosso-Asiatica ; Pischer, Sy- 
nops. p. 242; Bees, Cyclopsedia, PAoca), from the Oariblw 
Islands, is most likely the young of some north-west species of 
the family. 

I cannot agree with Dr. Murio (Proc. ZooI.Soc, 1869, p. 108) 
in regarding Otaria PhiUpjpn as the same as (?. Hookeri^ but 
consider it a distinct genus. 


XXXI , — Note on Anthracosaurus. By Albany Hancock, 
F.L.S., and Thor. Aituey. 

In the following brief remarks we wish to supply a note to 
our paper on Anthracosaurus and Urocordylus^ published in the 
September Number of the ^ Annals.’ In that paper we de- 
scribed a large j)ortIon of the skull of Anthracosaurus and a 

S ortion of a mandible belonging also to the same Labyrintho- 
ont. We spoke likewise of the occurrence of a central stenial 
plate, ribs, and vertebra3 which we thought belonged to tliat 
Amphibian. Wc arc now in a position to show that another 
considerable fragment of a skull of this interesting Laby- 
rinthodont has occurred in the same locality, the true nature 
of which fossil, however, has been misunderstood. 

In the ^ Annals,’ some months ago, Mr. T. P. Barkas de- 
scribed what he considered to be a malar bone as large as that 
of a full-grown crocodile. Having obtained some authentic 
information respecting this enigmatical bone, we are not sur- 
prised to find that it has no resemblance whatever to a repti^ 
lian malar, and that it is, in fact, composed of several of the 
Upper cranial bones of the Labyrinthoaont alluded to. ^ 

Mr. William Dinning, a clover young palwontologiflt, waa 
allowed by the owner of the fossil in question to xnake a 
drawing of it ; and he has kindly permitted us to refer to his 
figure, wliich* represents the sjiecimen of the natural siae, and 
has all the appearance of g^t accuracy. With the aid of this 
drawing and^ the ori^nal incomplete aescription in the ^ An- 
nals ’ mere is no difficulty in determining the real nature of 
^his so-called malar. That it is the upper portion of th^ 
cranium of a Labyrinthodont, there can be no doubt; neither 
pen there bo any doul)t that it consists of the two frontala (whic|i 
are quite distinctly displayed), the parietals, and the greater 
portion of the supraoocipitals. 

Wc,have recently had an <yportunity of exatnining a per- 
fect cranium of a large Labyrinthodont resembling Itommnxh 
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In thill specimen the contour of the combined frontals, parie- 
tals^ and supraoccipitals resembles the general contour of the 
bones oomposing the so-called malar in the most remarkable 
manner ; only in this fine cranium they are altogether more 
elongated in proportion to their width than they are in it; 
and, besides, in the former tlie outer margins of the frontals 
arc parallel, or nearly so, while in the so-callexl malar the 
frontals considerably widen anteriorly. Now in Anthrmo- 
saurua this is precisely the case ; and though in our specimen 
of this Labynuthodont, described in the paper before referred 
to, the frontals are a little larger than those of the so- 
called malar, they agree with them exactly in form and pro- 
portion. This is sufficiently evident, notwithstanding that 
they are not quite perfect. Moreover the surface-sculp- 
ture of tlie bone in Anthracosaurua is very similar to that 
r^resented in Mr. Dinning’s drawing ; and, indeed, Mr. Din- 
ning says that the surface-sculpture in the two is exactly tlie 
soma. 

We can therefore have little difficulty in concluding that 
this sOMjalled reptilian malar is really a considerable portion 
of the upper ccutral bones of the cranium of Anthracosanrua. 
It was found in the same locality that supplied our specimen 
of this Labyrinthodont, and not very long before it occurred. 


XXXII .— of Ceryle Sharpii, a new Kingfisher 
from the Gaboon. By JuiiN Gdui-d, F.B.S. 

1 HAVifi long had in my collection a specimen of this King- 
fisher, which is closely allied to the well-known Ceryle maxima^ 
but presents certain striking points of difterence. In the first 
place, it i« somewhat smaller, and has the crest almost unspotted 
Md tne bock entirelv so, Tlie principal difference, however, 
is iu the edouring oi the abdomen. In Cet^yh maxima this is 
white, with a few bars of slaty black on the flanks, while the 
uikdor taii*coverts arc pure white ; but in the new species the 
tilidomen and under tail-coverts are slaty black profusely 
bunded with white. Again, the imder wing-coverts are thickly 
bttlided with block bars, whereas in C. maxima they ore pure 
White. . 

t think tliere can be no doubt as to the distinctneaa of the 
vWWiHSnt species, which I propose to call Ceryle Bkarpii^ in 
nUtlouY cl Mr. Sharpe, who is now engaged on a monogmpli 
of fine group of birds. 
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XXXIIL— O/i Oalamttes. By the Rev. J. W. DawbOX, 

LL.D.^ F.R.S., &c., Principal of McGill College, Montreal* 

To the Editors of the Annals and Magazine of Natural History. 

G ENTLEMEN, 

1 have read with much interest, in your Number for August, 
the translation b^ Mr. Dalla*^ of the observations of M. Grand’- 
Kury oil (hilamUes and Aht(‘rophyllites. These observations 
are esjiceially valuable at a time when views as to the struc- 
ture and aflinitie.s of tliese plants, at variance with those of the 
best observers on the Continent and in this country, ai’C being 
pro))agat(*d under high authority in England. 

The observations of M. (IraiurEury in the Coal-measures 
of the Loire accord perfectly in many imix>rtant points with 
those which I have made in the ('oal-tormation of Nova 
Scotia, where great numbers of erect Calamites are admirably 
exposed. 1lie mode of growth of these plants is stated almost 
in the same terms, and illustrated by fi^ires, in my paiicr on 
Upright Calamites,” in the Muurnal of the Geological fec^iety.’ 
vol. vii. (1851) p. 194, and again in my Paper on the South 
Joggins,” in the same Jommal, vol. x. (185o) p. 84. My con- 
clusions are sliortly summed up in ^ Acadian Meology,’ second 
edition, p. 441. There are only two points in winch my ob- 
servations differ from those of M. Grand’Eury. In none of 
my specimens were there long horizontal rhizomes, the secon- 
dary stems budding almost mroctly from the primary. I have 
not seen a horizontal rhizome longer tlian a few inches* This, 
however, is a point of little importance, and might depend on 
diversity of species or of circumstances. A ^lomt of move 
conseoueiicc as that M. Grand’Eury has not seen lmve$ at^ 
taclieu to any of liis erect stems. I do not wonder at tidsy 
because the leaves occur very rarely ; and when present it ia 
often difficult to trace them in the cose of ei’ect stems. I nave, 
however, found leaves actually attached to the stems reforrea 
W me to three of the species usually recognized, viz. C* 

V. Suckoviij and C. nodosus. In the former they are long 
aciculate, in the two latter they are borne in wnorls on voJtH 
dilate branchlets. I have specimens clearly illustrating t^ese 
facta, and can affirm, on the one hand, that th® true Owonitw# 
had leaves, at least on some parts of tlieir stems, apd, on the 
other, that these leaves arc quite distinct from thojws which 
properly belong to the genera Aatm^ophyllitea^ Annuhria, and 
Hpfi^nophyllum. Beautiful specimens, showing the struqtaye 
of the stem, enabled me to show, several years ago, that the 
last-named plants resemble Ferns and Lycopodia, not 
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in their structure (Joum. Geol. Soc. vol. xxii. p, 135). 
Some of my specimens illustrating these points were exhibited 
at the Meeting of the British Association in Glasgow in 1855 ; 
but I hope, before the end of the present year, to have the 
opportunity of demonstrating the facts of the case, by means 
ot actual specimens, in the presence of the Gex>logical Society. 

I am, Gentlemen, 

McGill College, Montreal, Truly yours, 

Sopt. a, 18 (»). Dawson. 


XXXIV. — Note, on Anolis auratus, Daudin^ 

By Prof. W. Peters. 

Mr. O’SnAUanNESSY, Senior Assistant in tlie Natural-History 
Department of the British Museum, has taken great pains 
(Ann* & Mag. Nat. Hist. 1861), iii. p. 183) to prove, as he 
lancies, that 1 had taken a different sj)eoi(‘s for the tru(‘ Anolis 
aUrcUuBy Daudin. and that 1 hud described the latter as a new 
species, under tlie name of Anolis trojndonotus. I may be 
allowea a few words to show tliat liis supposition is not tenable, 
and that he might have avoided this correction by a little more 
carefulness. 

Daudin (Hist. Nat, Kept. iv. p. 97) says : — L’anolis dord 
• . . cst parfaitement semblablo . . . axix anolis roquet ct 
ray^ j et u neparoU en diff6rer^ qtie par aes doigts entibrement 
atnincisj mSme h Imir extrimM et par sa coulcur d^un gris dore 
briliant en dessus, par une Ugne longitudinah blanche^ borddo 
de l)runAtre, partant de deaaous chaque mil et se prolmigeant en 
tigne droite stir chaque Jlanc jasqti'aux cuisaes,^^ 

Dumdril et Bibron (Erpdtologic Odn, iv. tableau, pp. 40 
et 81) place the genus Norops (Anolis auratus) togetuer with 
dtiter genera doigta non-i^largia(^ in opposition to Anolis 
datgts Uargisj'^ and explain this more accurately by say- 
ilig, ce genre aemble former le passage entre les trois prded- 
et colui do Anolis^ auquel il tient par quelques-imes des 
eepbees chea lesquelles la dilatation dcs doigts est pen sensible.” 
Bewpectiug the colours, they expivss tlvcmsclvcs {?, c. p, 84) 
tile following manner ; — ‘‘XVn off re une rate blanchdfre^ qui 
depuisT&reille jmqu^en arrihre de Vipaide,’*'* Dans 
litbtaee second individu h la racinc de celle-^ct Ua queue) 
rate hlanchdtre. qui viont du hard infdrieur do 
iWme, m sutmnt le cdfd du In describing the limbs, 

<|lejr (p. 88), Portds en avant, ka memhrea attcignenU , . ♦ 
wSj wmriire U lard de VoretUe(^ and the excellent figure 
87* 2) shows distinctly a larger occipital plate^ 
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Now the contranr of all this is to be found in the Mexican 
A. trcpidonotusy which has the toes distinctly dilated y n&mf a 
white stripe on the sidcy no larger occipital shieldy and the 
hinder limbs longer, reaching beyond the head or to the nasal 
aperture {mt ear-^openin^y as Ttfr. O’Sliaughnessy tlmM). 

Of course, by svpposmoy as Mr. O’Shauglmcssy does sup- 
pose^ tliat Dunu^rif and Bibron’s description of the length of 
the limbs is incorrect, and their (with regard to the details} very 
excellent figure erroneous (coiMOScd of two difterent species), 
and by sujmressiugy as Mr, OhSliaughnessy does suppress, 
t)audin and DumdriFs notice about the characteristic white 
lateral marking, it will be easy to transmute also every other 
species of Anolis into a Norops auratns. 

It is well known that the length of the tail in slender-tailed 
lizards varies venr much according to the individuals, which, 
besides, do not always arrive in a perfectly natural state, ana 
that it therefore is not to be considered a very important 
character for distinguishing species. I have to add that I 
have latcdy examined specimens of A, auratnsy Daudin, which 
had an imperfect or perfect second series of large scales between 
the supralabials and the eye ; but this second series is not con- 
stant, and consists of narrower scales between the supralabials 
and the constant scales of the upper row. The dilatation of 
the toes in A. auratus is not absent, but hardly visible. 

Finally, 1 have to remark that I have examined the tyjKi 
specimens of Norops aurataSy Dum. & Bibr,, at Paris, others 
at Leyden, the Norops auratus y W^ler, at Munich, and thc 
Anohs 12-‘Str{atuSy Berthold, at (Jfittingen, all of which 
belong to the same species, found only in the northern parts 
of South America. 


XXXV . — On Norops auratus. 

By Ahthuu W. E. O'ohauohnbsst. 

Pkof. Peteks has kindly communicated the above to Kne 
before sending it for insemon. 

As he calls in question my car^lmssy in endeavouitii^ tO 
refute the view I put forward in the March Number the 
* Annals’ of the present year, respecting the species of Nortm^ 
I would ask permission to say a few words m reply to hm. 
Daudin’s description must, as I said before, be regarded as of 
generic rather than specific value: it is his merit to have 
tingoished a Norops liom an Anolis by means of efaami^ 
ter of doigts amincia ” which Pron Peters quotes 
As to the toes being entibrement amincis/’ it is clear 
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in the words of Dr. Hallowoll, one species {JSf. auratm) has the 
toes dilated, although not to the sarae extent as in many 
Species of Anolts^ while in the other species (his macrodar^ 
which is tlxe l^-stnatus) they are totally destitute of 
such dilatation.” Daudin, however, gives no description of 
other characters sufficient to establish one or other of the sjie- 
cies; the coloration which he describes might lie that of 12- 
0 triatu 8 ^ were it not for the two different descriptions of colora- 
tion given by DunuSril and Bibron in their more elaborate 
account of Noropa auratus. In their rhumi of the characters 
of that species J read, Corps d’un brun fauve dord, avec ou 
sans bande d’une teinti* plus ciaire sur le dos ” with no mention 
whatever of a white stripe : and in their coloured figure there 
is only a partial one from tne car to the shoulder, whereas the 
dark purplish stripe which 1 have mentioned as occurring in 
auratus extends unaccompanied the whole length of the side. 
It was the subscfjuent statement about a white lateral stripe 
in one of the specimens, togctlicr with the length given to the 
hind legs, which led me to presume that one of their specimens 
might have been a N. i2-striatiis. As, however, in all other 
respects their description differs from that of N, 12-st7natus^ 
justifying Dr. Berthold’s subsequent separation of that species, 
and as it is the first satisfactory scientific description of N. 
auratusy I think it but natural to take it as the basis of all 
argument relative to that species. 

Since Dumdril and Bibron have given two descriptions of 
the coloration, I have, of course, as much right to choose the 
one in support of my view as Prof. Peters has to choose the 
My supposition ” of the identity of his AnoUa tropi-- 
do/notus with the species of Dumdril and Bibron docs not, 
however, rest merely or even chiefly on the matter of the co- 
lo^tion, but ou the fact of the agreement of the two in all the 
important characters which are more properly structural, save 
the one above mentioned. With regard to this^ 1 nom only 
quote Dr. Berthold’s express statement that the hind limbs in A. 

of Daudin, Wagler, and Dumdril and Bibron reach 
to the mouth, the fore limbs even beyond and I may state, 
ho^ides, that in a specimen of that species which 1 have just 
"tfced both^irs of limbs reach beyond the head (as in 
What can be plainer than these words of Prof. 
Two longitudinal rows of keeled scales between 
ftjeaupttd and the eye (in tropidonotus) ? or than these 
m DunuM and Bibron, — II existe un double rang de grandes 
oarfodes au-dessus de la sdrie des plaques labiales 

enough, in the latter part of his note, Prof* Peters 
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famiehcA me with yet further confirmation by stating that be 
has lately observed a second imperfect or perfect series of 
larger scales between the supralabials and the eye’’ iai4. 
uurattis. 

Then, again, he expressly says that the tail in his spedm is 
even shorter than it is described to be by Duni^ril and Bibrtm^ 

Also “ the expansion of the toes is more developed.” We 
have already seen how explicit Dr. Hallowell has been on this 
jmint ; and he states, what is important^ tliat his sj)ccimen of 
X auratus was received from the Garden of Plants, at Paris. 
Prof. Peters himself has confessed that his species is probably 
the same as this one mentioned by Dr. Hallowell, and that it 
was determined as N. auratus from a comparison with speci- 
mens in the Paris Museum. In the specimen of N, auratm 
which I am now examining, the occipital plate is veiy small, 
much smaller than the surrounding scales, just as it is said to 
be in -4, tropidonotus, Dunu''ril and Bibron say the scales 

qu! occupemt . . . Toccijiut offrent un peu moins de longueur/’ 
but do not mention a large occipital plate. 

When the specimen is not obviously immature, and the tall 
not damaged in any way, its comparative length should at 
least not be overlooked, as all tlie (fescriptions, including that 
of Prof. Peters, make it a particular point. 

Now N, 12^strtatus is a slenderer lizard, with head more 
depressed and pointed, the scales of the muzzle only keeled, 
those of the rest of the head being smooth (the head is entirely 
covered with keeled scales in auratus ; see D. & B*) ; tail thrice 
the length of the body ; toes not dilated, much shorter limbs, 
and only one series of scales between the supralabials and the 
eye. And if these differences are not to be held sutiicie|vt iu 
Dr. i^rthold’s hands to establish his species, wha^ I urotild 
ask, is there in Prof. Peters’s description of to 

warrant him in sep^ting that form from N. uuraiMs ? Ofea- 
scquently, unless rrof. Peters prefers to take the mere 
desci^tion of Daudin, and set aside altogether that of 
and Sibron, he cannot successfully maintain Aat his 
pidmotus is different from Norops auratm^ or that the 18** 
striatus of Berthold is identical with it. But if he eoimdeani 
Daudin’s desermtion sufficient to characterise one or other of 
the species, and would insist upon the species so oharacterusii^ 
being the same as that of Dum^ril and Bibron, then, mom 
than ever, is his Anolis Propidonotus a Noreps auraiuSf 
all the other characters enumerated by those writers must jbe 
attributed to the species of Daudin. 

Although I have not observed any trace <rf a white std^ 
in ATorqps auratus, yet there may peihaps sometimias be% 
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partial one, as represented in the coloured figure which shows 
the black or purplish stripe of that species. 

As I stated before, Dr. Hallowcll says that his specimen of 
N auratus (the one received from Paris) was from Mexico. 
1 would add that I have lately had an opportunity of examin- 
ing two more specimens of Jyorms duoa^ivistriatus^ and that 
they agree well with Dr, Bertholu’s description. 


MBLIOORAPHICAL NOTICES. 

A History of British Hydroid Zoophytes. By Thomas Hincks, B.A. 

2 vols. Van Voorst, 1869. 

Vr regret that circumstances have prevented our before noti- 
cing this valuable work, wliich has now boon out some months. It 
is. a long looked- for addition to oiu* zoological literature, and it 
eomes to us as a welcome guest. Mr. Hmcks has for many years 
laboured patiently and assiduously in the study of that order of 
animals formerly associated with organisms belonging to wholly 
different types, under the general term Zoophytes, but now con- 
sidered to constitute one of three orders included in the class Hy- 
drozoa of Huxley, and known as Hydroida. A work upon this 
subject was very greatly needed. Two classes of tho animals em- 
braced in Johnstou^s * Zoophytes ’ had already been ably handled in 
more recent publications— the Polyzoa by Mr. Busk*, and the Acti- 
nozoa by Mr. Gosso f. Meanwhile, however, tho class Hydrozoa has 
remaiiu^ untreated of. Wonderful strides were being made in our 
knowledge of tho affinities, structure, and marvellous life-history of 
iU mcm^rs. Tho discovery of the so-called alternation of gene- 
rations,” of tho sexual differentiation of many species, aud of tho 
peculiarities aud diversity in tho mode of roproduotion and evolution 
^ the several fmnilies and genera, have thrown over the study and 
iliveetigation of this order of ammals a flood of interest which is 
perhaps scarcely equalled, and certainly not surpassed, in any other 
Ipronp of tho anim^ kingdom. During tho last twenty years a boat 
m able natuntlists have been adding their contributions to the com- 
pten store of knowledge of these animals. Sara, Ehronberg, Krohn^ 
A^assia (father and son), Loviin, Huxley, Alder, Hineka,Tan!l^noden, 
jIBmant EbUiker, Hteenstmp, Diyardin, Oegeubauri Leuokart, 
SIrethill Wright, dark, Greenet daparbde, &c. have been among 
the most active investigators who, in all parts of the world, have 
patiently working out those detailed facts upon which alone 
ttte geiiifilisati^ of a true systematio arrangement can be based. 

* Uatory of British Hydroid Zoophytes ’ opens with an In- 


^ Catalog^ of the Marine Polyzoa In the CoBeofion of the British 
By George Busk, F.Ii.S, 1852-^ 

T Alftjtorynf the British Sea-Anemones and Corals. By P. H. Gossd| 

rsnVoorsti 1600 . 
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troduction of sevonty-oight pages. We must confess to great dis- 
appointment with this portion of the work. Wo had hop^ to fittd 
here a careful analysis of all that is now known of the reproduction* 
derelopment, and afftnities of these animals, given in such a way ai 
to arouse at once the incipient naturalist^s interest and stimmate 
him not so much to the collection of sjH'cimons as to tho observation 
of facts and the history of species. Instead of this, we hnd only a 
abort account ot tho physiology, gentjral morphology, and reproduc- 
tion, condensed into the bnofesi possible space— so much so as to 
bo nearly unintelligible to those not previously ac(][uainted with the 
subject, and repellent from its laconic brevity. This is much to be 
regretted. An attempt to di'scnbe the reproduction of the Hydroida 
in such a work as this in the short space of twenty pages is an at- 
tempt at an impossibility. 

When we piws, however, from tho introduction to the descriptive 
portion of the work, wo find everything to merit praise. It is in 
this that the value of the book consists. Jt has for some time 
been hopeless for any beginner to attempt the study of the smaller 
Hydroida; tho work of Johnston was so greatly behind tho day, 
and the number of species since described by Alder, Allman, Hindu, 
Btrothill M^right, Norman, Hodge, &c. so groat, that, scattered as 
they were throughout all sorts of publications, some illustrated and 
some not, it would have been a hopeless task for any naturalist who 
hod not gradually kept pact^ with tho sulyjoct to commence d$ nem 
its study. It is therefore with no little infrrost we toko up these 
volumes, in which all the species that have been described are brottght 
together, carefhlly defined, and fully illustrated, 

Mr. Hincks distributes the Hydroida into three suborders, whidk 
he names Athecata, Theoaphora, and (jymneehroa — ^names whSoh 
correspond with, but are certainly preferable to, the Tttbularttiui, 
8ertularina, and Hydrina of Ehrenberg as adopted by Johnston, and 
with the orders Hydridm, Corynidae, and Sertularidm of Oreene, the 
last being objectionable, not only because, as tho former, they ar^ 
derivatives from the names of genora, but doubly so as having thn 
termination -tdoc, which is always considered to be indicative 
families, and not of orders. These subcmlers contain one htm^ed asul ^ 
seventy-nine ^cios, of which sixty-one only are to be the 

‘ History’ of Dr. Johnston. The chief discoveries hlrre been Micnong 
the Athecata, as will be evident from the following and 
for tho most port very small forms : — 

JoliliSSoil, 

Athecata 72 14 

Theoaphora 98 48 

Gymnoohroa 4 4 

The descriptionB of both genera and species are very oarOfuUy drawn 
up, and are full without being diilf^^ Diehotomona tiHee dre 
given at p. 51 of the Introduction ; these are idways very usefidf 
and trill at once enable the stndent to refer any speofee trinsh kg 
may find to its place. « 
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NumerouB woodcuts aro intorspersod throughout the text; and tho 
second volume is entirely occupied with sixty-seven plates of tho 
•pooies, from drawings by the author and his friends, and engraved 
by Xuien West The plates are excellent ; almost every spocicB is 
Mly iliustratod, and the character of tho drawings is all that could 
be wished. 

Mfitkh Ciinohology. Vol. V. By Johx Gwyn Jbfpekxs, 

F.G.8., Van Voorst, 18G9. 

ICn* Jbfjtbbts^s work upon the British Mollusca is complete. Wo 
have from time to time noticed the previous volumes as they were 
pu blished^ and aro glad to welcome the fifth and concluding volume. 
We believe that tho work has extended to a much greater length 
thaix was originally contemplated by its author ; but at tho same 
timo it is much more complete. While wo regret that this very 
perfection of the book, and it-s consequently increased price, places 
It. we fear, beyond the roach of many active naturalists, tho length 
rf whose purse is not in proportion to their ardour in the pursuit of 
natural hi8ton% it will bo a satisfaction to nil students of conchology 
who can purchase Mr. Joffroys’s work to find that it supplies them 
with aU tnat they could desire. There is very much bore which is 
not to be mot with in tho ‘ History^ of Forboa and Hanley — descrip- 
tions and figures of the numerous species which Inive been recently 
added to the British fauna, descriptions of a large number of tho 
inhabitants of tho shells which arc not to be found elsi>\vhore, nu- 
merous oorrootions of synonymy, much extended information on 
the range iu area, in depth, and in geological time of tho species, 
together with a mass of carefully analyzed and compressed details 
ou life-history and habits, collected from tho extended bibliography 
on tho subject of the last twenty years. 

tho present volume contains the history of the families Aplysiadm, 
Hourobranohidm, Ilnnciuidm, and PlouropbyllidiiclaB ; the order 
NudibranchiutA, the mariuo Piilraonobcanohiata, and the classes 
Cephalopoda and Ptoropoda. Tho account of tho Nudibranohiato 
Ki^usoa was written for Mr, Jeffreys by tho late Mr. Alder, and 
^orefere has additional value as coming* from him who was facUt 
in that department of tho l^rolluscn. At the end of the 
yehmte is a supplotacnt containing some eighty pages of veiy oon- 
dsbsed notes of recent observations on an immense number of species, 
flCbd desetMons of many Mollusca new to the British fhuna, tho 
mrodn^ (miefiy of Shetland dredging, and of tlio dredging of Messrs. 
Garponter and Thomson last year, in H.M.8. ‘lightning,* iu tho 
nbyeft of the sea between the Hebrides and Faroe Islands, Those 
aro of extreme iniorest, showing tho range of a considerable 
of Mdilusca to tho groat depth of from 500 to 650 fnthoms. 
ttie dlief value of tliis concluding volume of * British Von- 
ebfidMs in the ]^atee. At the oommonoomont we find, as 
ii|^|re<de«tped i(hm^piece— in this instance an admirably coloured 
4iia %ttre of Octojms vulgaris, one of tho very best and 
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most natural illuBtrations of a Cephalopod that we hare aeon ; and 
at the end of the volume are eight plates illustrating the genera de** 
scribed here, and of similar character to the plates of the preceding 
volumes. But besides those, there are ont hundvtd <ti^d two * 
plemental Phtes,* containing figures of all the species of sh^ 
(and of some of the more marked varieties) described in the entire 
work, which is thus completely illustrated. These plates supply 
what was felt to bo greatly needed in the earlier volumes, and Mr* 
Jeffreys’# work must now become the standard authority on the 
MoUusca of the north of Euroi)c. The figures, upon the whole, 
are good, certainly better than could hate reasonably been expected 
for the small sum at which the volume is procurable ; but we could 
have wished that Mr. 8oworby had bestowed more care upon some 
of the closely allied and less easily discriminated smaller shells, and 
cs^ially that the plan of ^ving a single whorl more highly mag^ 
nined h^ been more extensively carried out. The experience oon^ 
chologist will be glad to find in those plates illustrations of the 
recent additions to the British fauna in engravings of seventy-eight 
shells which are not to bo found in the older authority, Fores and 
Hanley. 

Below we give, as in the previous notices, a concise summary of 
the Mollusca introduced to us in voL v. which are recent aoqui'^ 
sitions to the fauna of our islands ; — 

Aplysia deptlana, linnd. Guernsey (OalUenm), 

Bolts casndeu, Montagu. Weymouth (Thompson) \ SalcombeBay 
(HineJes), 

E, AMaidat, Thompson. Weymouth (Tltompson) (wmE^ JRoben* 
ttancSf M*Intosh, 8t. Andrews). 

Doto cuspidata, A. H. Shetland (Jeffreys ^ WaUer). 

Hero formosa^ Lovdn. Northumbc^rland (Q» 8, Br^dy); Firth ol 
Clyde (h, Jlobertson) ; Minch, off Loch Carron (/. Q* /.). 

Lomonotus Porilandiousy Thompson. Weymouth Bay (TAontpaon^ 

Crimora eapillata, A. & H. Gueruaey (JSfornum), 

Boris LovM, A. & H. Bantry Bay (Norman)* 

Clio pymmidnta, Browne. Shetland (J, O, */.). 

Mossm papUliferat Jeffreys. North of Shetland, 60-100 Adhomli 
(J. 0. J.)* 

In the Supplement we find the following, either now ftrst addedl 
to the British fauna, or forms which had been regarded ns varietiea 
in the body of the work, but are here reiniitated as of speoide rank^ 
The latter we have indicated by brackets, to distingnish Vkem igom 
the hrne novelties : — 

'Afion Jtavus^ BtuUcr.] 

lAmax IceviSy HUUerasL. Arunneus, Boach.-43iant.] 

UnMas, MiiUer.] 

Vlausnlia parvvla^ Studer. Kinver, near Stourbridge (G. ABm)^ 

(7. solida, Drapwaud. Bt^leton, near Bristol (i^). 

Tsrehratilla l^tAergsnsiSf Davids^. A fresh and perfect 
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eitnen, iu 90--100 fathoms, 35 miles N.N.W, of Unst ; possibly a 
relic of the glacial period. 

Fecten amtus^ Gmelin. North of Hebrides, 350 fathoms (Car- 
psnJter 4' Thomson), 

F vitreuSf Chemnitz. Hhotland ; a small valve in a mass of Xo- 
j^hdia prollfera (Dr, Edmomton)\ North of Hebrides, 189 and 
050 fathoms (Carpenter 4' Thomson), 

Leda luclda^ Lovdn. North of Hebrides, 189-650 fathoms (Car- 
psnier Thomson), 

Limopsis borealis^ Woodward, MS. A small single valve, with L, 
aurita^ in 189 fathoms, about 50 miles north of the Hebrides (CVr- 
penter ^ Thomson), 

Jj*ca nodidosa, Muller. Orkneys ; a single vulvo (Oapt, Thomas ) ; 
north of Hebrides, 189 -530 fathoms (Carpenter d' Thomson), 
Montaeuta tumiduhif Jeffreys. Hebrides and Shetland, 40-80 
fiithoms, on muddy ground, rare (J, O, J,), 

M, Damoniy Jeffrw. Off Crudoii, Moray Firth (Dawson), 

M, donacintty S. Wood. A valve in St. Magnus Bay, Shetland 
(/. a. J,). 

Kellia eycladiay 8. Wood. A few living siKicimens and a single 
dead valve, recently procured off Shetland, in 60-90 fathoms 
(J, ff. J.). 

Cypricardm lithophagcllay Lamarck, Single valve in dredged 
sand from Guernsey (Waller), 

Siphonodentalium Lofotemey Bars. Muddy sand in 40-140 fathoms, 
among the Hebrides and Shetland Isles (J, G, J,), 

OadiUtta snbfnsifonmsy Bars. Fine sand near Unst, in 85-140 
Ih&oms, local, but not uncommon (J, G, J,)\ noith of Hebrides, 
170 and 180 fathoms (Carpenter 4* Thomson), 

Dentalium ahyasorutny Sars. Shetland, 78 and 82 fathoms, two 
yoong but living specimens ; north of Hebiidcs, 189 and 650 fathoms 
(Carpenter^ Thmmn), 

JVocAwi gtaacasy MoUor. Dredged by Mr. M* Andrew in about 
20-BO fathoms, between Kyloakm and Kyle Bhea, in Skye. 

Lamm isnelht Jeffreys. North of Hebrides, 1 89 and 650 fathoms 
(Odtpswter 4* Thomson), 

Jiaiica j^nis, Qmdia, North of Hebrides, 189 fathoms (Car- 
pmtsr 4* ir)bf»#on). 

COdcitomia Warrenf, Thompson.! 

rUarotoma earimtay Bivona, N.N.W. of Unst, pebbly ground, 
120 £|thoms, one living and one dead specimen (J, 0, J ,) ; north of 
BM^a^des, 160 fathoms (Carpmtsr 4* T/wmsmi), 

ijlobos%iSy LovtJn. St. Magnus Bay, 60-80 fathoms, on 
% muddy bottom, verjr rare (/. G, J.), 

JSoaphander libranusy Lovdn. North of Hebrides, 630 fathoms 
(Ptsfponisf 4* Thomson), 
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PROCEEDINGS OF LEARNED MCIBriES, 

BOYAI- 90C1BTT. 

June 17, 1860. — Lieut.-General Sabine, President, in the Chair. 

"OnsomeElementary Principles in Animal Mechanics. "—No. U. 
?y.. tlie Samuel IIaughton, M.D. Dublin^ D.C.L* Oeod.i 
Fellow of Trinity College, Dublin, 

In a former communication to the Royal Society on this cnbjecl 
(Annals, October 1867, p. 294), I endeavoured to establish the two 
following principles ; — 

I. That the force of a muecle is proportional to the area qfita 
cross section. 

II. That the force of a muscle is proportional to the cross section 
of the tendon that conveys its influence to a distant point. 

The first of these principles is true under all circumstances ; but 
the second requires to be modified somewhat in its statemeut. If 
the conditions as to fViction of the tendons that convey the action of 
the muscles to a distant point be the same, then the force of the 
muscles will be proportional to the cross sections of the tendons ; 
but if the tendons be subjected to different amounts of friction# 
then the areas of their cross sections will cease to be proportional to 
the forces of the muscles as represented by the areas of their croM 
sections. 

In my former p^er (No. I.), I selected, in illiistration of prin- 
ciple IL, the long nexor tendons of th^toes of the Rhea and Other 
struthiouB birds, and showed that the cross sections of the muceliei 
and tendons bore, approximately, a constant ratio to each other# 
Now, in the Btruthionidas the conditions as to friction of the long 
flexor tendons of the toes are similar, although different In each 
species ; and hence it was easy to prove that the ratios of the crpiui 
sections of the muscles and tendons were nearly constant. 

When, however, muscles and tendons, variously conditioned aa to 
friction, are compared together, the constancy of the rutio of their 
cross sections disappears, and undergoes a variation depending on 
the friction to which both muscles and tendons are exposed. 

In order to ascertain the proportion of the cross section (or Ibfco) 
of a muscle to the cross section (or strength) of its tendon to tl^fC 
human subject, I made the following observations on the righi am 
and hand of a welhdeveloped mate subject to the Royid C^ege of 
Surgeons in Ireland, in March 1868. 

I first aacertiuned the specific gravities of the muscles end tendomii 
with the following results ; — 

Muscleso 


Biceps humeri {lony head) 1*05 

Biceps humeri ....... 1’044 ' 

Brachialis 1*053 


Mean 


1*0523 
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Tendons, 

Scapular tendon of biceps 1*1 12 

Radial tendon of biceps 1*119 


Mean 1*1155 


from these specific gravities it was easy to determine the cross 
section of either muscles or tendons, by weighing a known length 
of either one or the other. In this manner the following Table was 
constructed : — 

OroH sections of Muscles and Tendons in an Adult Human Male Subject, 
and Ratios of the same. 


Kamo of musclo. 

t’rosa section of 
muaclo, in 
square iiiohoa. 

Cross section of 
tendon, in 
square inches. 

Ratio of cross 
section of muscle 
to that of tendon. 

1. Btoepa humeri 

0*895 

0*0317 

28*2 

2 . Palniarie lotigua 

0*148 

0 0050 

26*4 

3 . Rxt. carp. rad. longior ... 

0-584 

0*0123 

a6*i 

4. Bit. <»rp. rad. brevier . . 

0*405 

0*0210 

1 8*4 

5 . Bicepa humeri (long head) 1 

0*379 

0*0211 

1 8*0 

6. FI. poll, longus 

0 228 

0 0145 

15*7 

7 . FI. carp, rad! 

0*234 

0*0155 

15*1 

8. Ext. carp, uln 

0*212 

0*0199 

10*7 

9. FI. dig. aubl 

o*6i8 

0*0665 

9*3 

10. FI. dig. prof. 

# 0*768 

0*0928 

8-3 

11 . Ext. OBt. met. poll 

0*113 

0*0289 

7 7 

12. FI. carp, uln 

0181 

0*0254 



From the preceding Table, it appears^ that the ratio of the cross 
lection of the muscles to that of the tendons may ronw from 7 to 
28, or be four times as great in one case as in another. We may also 
see in general, that the teudorjs exposed to the greatest amount of 
firiotlon have the smallest coefficients of cross section* Thna the 
radial tendon of the biceps has a coefficient of 28*2, while the sea- 
|mlar tendon, which undoiyoes the friction of passing over the head 
of the humerusi has a coefficient of 18’0* Again, the Mxt. oss, met, 
polL, whose tondUn winds round the radius, and haa the duty im* 
posed upon it of binding down the tendons of the radial extensors 
> of Ae wrist* has the coefficient of 7*7, as compared with 26*2 and 
18 * 4 , the coefficients of the comparatively free tendons of these 
e;xteniors* 

As it might be objected that the relative cross sections of muscle 
and teuden, in a human subject that died a natural death, might be 
exceprioua) in* character, from wasting during the last illness, I de- 
termined to test the question by experiment, and accordingly selected 
0 fine fyreneon Mastiff for the purpose, which I killed by strychnia, 
,and,diafeeied immediately after death, with the following results, 
were obtained, as before, by noUil® the specific gravities of the 
and tendons, and by weighing a measured length of each 
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Orois tectiont of Muscles and Tendons in a Pyrenean Mastiff, and ratioi 


of the same* 


CrosM section of 

Cross section of 

Ratio of cross 

Name ofimitBcle. 

muscle, in 

tendon, in 

section of muaolc 


square inehea. 

fitqiiaro inches. 

to thatof tendon. 

1 - Oastrocneinius 

2-631 

0*0520 

50-6 

2 . FI. cjirp. rad 

0283 

0*0059 

48-0 

3. FI. diff. lon^ 

0-195 

0*0045 

4 n 

4 . E*t. carp, rad 

0*632 

00160 

39*5 

5 . FI. carp, iiln 

0-176 

0-0056 


(•). FI. halt. loMR 

0*680 

00218 

29*8 

7. hict'iDH liiiTiieri 

0*909 

0-0449 

20'2 

8, Fi. dig. subl 

0*319 

o-c2<;i 

11-7 

1 ). FI. dig. prof 

0*902 

0-0830 

10-9 

10. Kxt. «*arp. uln 

o-i8i 

C‘0197 

9-2 


These roMilts, obtained from measurements made upon a freshly 
killed aiiinial, confirm those found from observation of the human 
subject, and prove that the ratio of the cross section of the muscle 
to that of its tendon depends upon the amount of friction experienced 
by the latter, the coefficient being greater in proportion as the fric- 
tion is less. 

The following observations, made upon a Wallaby Kangaroo, con- 
firm in a general way the preceding results : — 

Cross sections of Muscles and Tendons in a Wallahy Kangaroo, and ratios 

of the same. 


Name of inuocle. 

Cpo 8« section of 
muscle, in 
square inches. 

( -ross twjcl ion of | Ratio of cross 
tendon, in .serUiun of muselo 
wiuaro inches, jto that of tendon. 

1 . Gastrocnemius 

2 . FI. long, dig 

1*313 

0*354 I 

0.0356 1 36-9 

00246 1 14-4 


It appears from the preceding investigation that the cross section 
of a muscle does not bear a constant ratio to the cross section of 
its tendon, unless the friction experienced by the muscle and tendon 
he also constant, and that there may even be a surplusage strength 
in the tendon beyond what is absolutely necessary to resist the com- 
bined force of tbe muscle and friction. This surplusage, however, 
cannot be supposed to be large, if the principle of economy if material 
in nature be admitted. 

lloltenia, a Genus of Vitreous Sponges.’* By WwiLtB 
Thomson, LL.l)., F.U.S., Professor of Natural Science in Queen’s 
College, Belfast. 

During the deep-sea dredging cruise of H.M. 8 . * Lightning* itt 
the autumn of the year 1868, the dredge brought up, on the ftth of 
September, from a depth of 530 fathoms, in lat. 59® 36' N., and 
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long. 7^ 20* Vf., about 20 miles beyond the 100-fathom line of the 
Coast-Survey of Scotland, fine, grey, ooxy mud, with forty or fifty 
entire examples of several species of siliceous sponges. The mini- 
mum temperature indicated by several registering thermometers was 
47®*3 F., the surface-temperature for the several localities being 
52^-5 F. 

The mud brought up consisted chiefly of minute amorphous 
particles of carbonate of lime, with a considerable proportion of living 
GM^erina and other Foraminifera, and of the coccoliths’’ and 
“ ooocospheres so characteristic of the chnlk>mud of the warmer 
area of the Atlantic. The sponges belonged to four genera : one 
of these was the genus llyalonema^ previously represented by the 
singular gloss-rope sponges of Japan and the coast of Portugal ; and 
the other three genera were new to science. One of these latter was 
the subject of the pft})cr. 

Associated with the sponges were representatives, usually of a 
small sise, of the Molluscs, the Crustacea and Annelides, the Echino- 
dermata, and the Coelentemla, with numerous large and remarkable 
rhlxo[K)ds. Many of the higher invertebrates were brightly coloured 
and had eyes. 

Four nearly perfect specimens of the sponge described in the 
memoir were procured. 

Holtenia, n. g."*' 

n. Carpentkri, n. sp. 

The body of the sponge is nearly globular or oval. Normal and 
apparently full-grown specimens are from 9'^ to 1^ F' in length, and 
from 7^' to 9'^ wide. The outer wall consists of an open, somewhat 
irregular, but very elegant network, whose skeleton is made up of 
large separate siliceous spicules. These spicules are formed on the 
•exradiate stellate type ; but usually only five r^s are develo{)C(i, 
the sixth ray being represented by a tubercle. To form the frame- 
work of the external wall, the four secondary branches of the spicule 
spread on one plane, the surface of the sponge, while the fifth or 
axygous branch dips down into the sponge-substance. This arrange- 
ment of the spicules gives the outer surface of the sponge a dis- 
tinctly stellate appearance, the centres of the stars being tlie point 
Of^radiation of the secondary branches of the spicules. Tliese 
4}uiiiqueradiate spicules measure about 5**^ from point to point 
of the cross-like secondary branches ; and the length of the azygous 
artn is from to 

{Noatller stars, formed by the radiation of smaller spicules of the 
same class, occupy the spaces between the rays of the larger stars. 

Tbs rays of each star bend irregularly, and meet the rays of the 
forming the neia^houring stars. The rays of the different 
spienles thus run along for some distance parallel to one another, 

♦ The genm is named in compliment to M. Holten, Governor of the Faroe 
lilMidi 3 and ^ spaoies ie dedicated to Dr. W. B. Carpentsr^ V.P.R.S., with 
whm.taa auUjOr was oaeooiated in the conduct of tJie wpeditto. fA figure of 
the sp^iss given at p. l20 of the present volume of the *Aniilds/l 

Ann. j»%. y. But. Ser. 4. Vol iv. ''20 
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and are held together by a layer of elastic sarcode, which invests 
all the spicules and all their branches. Between the rays of the 
spicules, over the whole surface, the sarcode forms an ultimate and 
verv delicate network, its meshes defining minute inhalant pores. 

At the top of the sponge there is n large osculum, about 3^' in 
diameter, which terminates a cylindrical cavity, which passes down 
vertically into the substance of the sponge to a depth of 5^' 

The walls of this oscular cavity are formed upon the same plan aS 
the external wall of the sponge ; and the stars, which arc even more 
conspicuous than those of the outer wall, are due to the same 
arrangement of spicules of the same form. The ultimate sarcode 
network is absent between the rays of the stars of the oscular surface. 

The sponge-substance, which is about 2'' in thickness between 
the oscular and the outer walls, is formed of a loose vacuolated 
arrangement of bands and rods of greyish consistent sarcode, con- 
tainit)g minute disseminated granules and groups of granules of 
horny matter, and minute endoplasts. 

Towards the outer wall of the sponge the sarcode trabccnl® arc 
arranged more symmetrically, and at length they resolve themselves 
into distinct columns, which abut against and support the centres 
of the stars, leaving v\ide, open, anastomosing channels between 
them. The sarcode of the outer wall, and that of the wall of the 
oscular cavity, is loaded with minute spicules of two principal forms — 
quinqueradiate spicules with one ray prolonged and featliered, and 
minute amphidisci. 

Over the lower third of the body of the sponge, fascicles of enor- 
mously loug delicate siliceous spicules pass out from the sarcode 
columns of the sponge-body iu which tliey originate, through the 
outer wall, to be aiffused to a distance of not less than half a metre 
in the mud in which the sponge lives buried ; and round the osculum 
and over the upjier third of the sponge, sheaves of shorter and more 
rigid spicules project, forming a kind of fringe. 

The author referred all the sponges which were found inhabiting 
the chalk-mud to the Order Porifera Vitrea, which he had definea 
in the ‘Annals and Magazine of Natural History* for February 
1868. This order is mainly characterized by the great variety aiid 
complexity of form of the spicules, which mav apparently, with 
scarcely an exception, be referred to the sexra^iate stellate type, a 
form of spicule which does not appear to occur in any other order 
of sponges. The genus Holtenia is nearly allied to ByalonmOt 
and seems to resemble it in its mode of occurrence. Both genera 
live imbedded in the soft upper layer of the chalk'^mud, in which 
they are supported , — Holtenia by a delicate maze of siliceous fibres, 
which sfireaa round it in all directions, increasing its surface without 
materially increasing its weight — Hyalonma by a more consistent 
coil of spicules, which penetrates the mud vertically and anchors it- 
self in a firmer layer. 

It appeared to the author and to Dr. Carpenter, who had had 
their attention specia^y directed to this point as bearing upon the 
continuity and identify of some portions of the present calcareohi 
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deposits of the Atlantic with the Cretaceous formation, that the 
vitreous spouges are more nearly allied to the Ventriculites of the 
chalk than to any recent order of Porifera. They are inclined to 
ascribe the absence of silica in many Ventriculites, and the absence 
of disseminated silica in the chalk generally, to some process, pro- 
bably dial Y tic, subsequent to the deposit of the chalk, by which the 
silica has been removed and aggregated in amorphous masses, the 
chalk dints. 

The Vitreous Sponges, along witli the living Rhizopods and other 
Protozoa which enter largely into the composition of the upper layer 
of the chalk>raud, appear to be nourished by the absorption through 
the external surface of their bodies of the assimilable organic matter 
which exists in appreciable quantity in all sea-water, and which is 
derived from the life and death of marine animals and plants, and, in 
large quantity, from the water of tropical rivers. One principal 
function of this vast sheet of the lowest type of animal life, which 
probably extends over the whole of the warmer regions of the sea, 
may be to diminish the loss of organic matter by gradual dccoinposi- 
tion» and to aid in maintaining in the ocean the ** balance of organic 

nature*'’ 

” Ou PalaocorynCt a Genus of Tubularine Hydrozoa from the 
Carboniferous Formation.*^ By Dr. P. Martin Duncan, F.R.8., 
Sec. GeoL Soc., and H. M. Jenkins, Esq., F.G.S. 

Palaocoryne is a new genus containing two species, and belongs to 
a new family of the Tubularidce. The forms described were dis- 
covered in tue lower shales of the Ayrshire and Lanarkshire coal- 
deld ; and an examination of their structure determined them to be- 
long to the Hydrozoa, and to be parasitic upon Fenestellse. The 
genus has some characters in common with JDimena (St. Wright), 
and the poly pair is hard and ornamented. The discovery of the 
trophosome ami probably part of the gonosome of a tubularine 
Hvdrozoon in the Falaaozoio strata brings the order into geological 
relation with the doubtful Sertularian Graptolites of the Silurian 
formation, and with the rare medusoids of the Solenhofen stone. 

** On the Rhizopodal Fauna of the Deep Sea.’* By William B. 
Caufentek, M.D., V.P.R.8. 

The author commences by referring to the knowled^ of the 
Shizopodal fauna of t^e Deep Sea which has been gradually ac- 
quired by the etaminarion of specimens of the bottom brought up 
ov the soundinff-apparitus ; and states that whilst this method 
or invesl^tion nas made known the vast extent and diffusion of 
Foraminiferal life at great depths-^speciallv in the case of Giobi- 
which has been proved to cover a large part of the bottom 
of the North Atlantic Ocean — it has not added any new generic 
types to those discoverable in comparatively shallow waters. With 
the exception of a few forms, which, like Glodiaerina, find their most 

20 * 
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congeniftl home, and attain their greatest derelopment, at great 
depths, the general rule has seemed to be that Foramin^fera are pro- 
gressively dwarfed in proportion to increase of depth, as they are 
by a change from a warmer to a colder climate — those which are 
brought up from great depths in the Equatorial region bearing a 
much stronger resemblance to those of the colder temperate, or even 
of the Arctic seas, than to the littoral forms of their own region. 

The author then refers to the recent researches of Prof. Huxley 
upon the indefinite protoplasmic expansion which he mmcBBathybiuet 
and which seems to extend itself over the ocean-bottom under great 
varieties of depth and temperature, ns among the most important of 
the results obtained by the sounding-apparatus. 

By the recent extension of dredging-operations, however, to depths 
previously considered beyond their reach, very important additions 
have been made to the Foraminifernl fauna of the Deep Sea. 
Several new generic types have been discovered, and new and re- 
markable varieties of types previously known have presented them- 
selves. It is not a little curious that all the new ty^ies belong to 
the Family Lituolida (consisting of Foraminifera which do not 
form A calcareous shell, but construct a ** test’* by the agglutination 
of sand-grains), which was first constituted as a distinct group in 
the author’s ‘Introduction to the Study of the Foraminifera* (J 862). 
Tlie first set of specimens described seem referable to the genus 
Proteonina of ProA Williamson ; but the test, instead of being com- 
])osed (as in his specimens) of sand-grains, is constructed of sponge- 
spicules, cemented together with great re^arity, so as to form 
tubes, which are either fusiform or cylindrical, being in the former 
case usually more or less curved, and in the latter generally straight. 
Of the genus Trochammina (Parker and Jones) many examples were 
found of considerable size, resembling Nodosarians in their free 
moniliform growtli, but having their tests constructed of sand-grains 
very firmljr cemented together, with an intermixture of fragmonts of 
sponge-spicules, which give a hispid character to the surface. — ^The 
genus Rhabdammina of Prof. Snrs is based on a species (the £. 
eorum) first obtained in his son’s dredgings, of which the test is 
very regularly triradiate, sometimes auadriradiate, and is composed 
of sand-grains very regularly anrangea, and firmly united by a ferru- 
ginous cement. Not only was this type represented by numerous 
specimens in the ‘ Lightning* dredgings, but another yet more con* 
siderable collection was formed of irregularly radiating and brauching 
tubes, which are composed of an admixture of sand-graius and 
sponge-spicules, united by ferruginous cement. These seem to 
originate in a “primordial chamber” of the same material, which 
extends itself into a tube that afterwards branches indefinitely. 
This type may be designated R» irre^rw/arts,-— Of the protean geuus 
Lituola (Lamarck) a large form was met with which bears a strong 
resemblance to the X. Soldani of the Sienna Tertiaries, Its nearly 
cylindrical test is composed of sand-brains very loosely aggregated 
together, forming a thick wall ; and its cavity is divided by septa 
of the same material into a succession of chambers, arranged in 
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rectilineal series, each having a central orifice prolonged into a short 
tube. The genns AHrorhUa, instituted a fevr years ago by Dr. O. 
Sandahl, was represented by a wide range of forms, referable to two 
principal types (the one an oblate spheroid, with irregular radiating 
prolongations, the other more resembling a stag’s horn, with numerous 
digitations), passing into one another by insensible gradations. The 
composition of its thick arenaceous test is exactly the same as that 
of the test of the Lituola found on the same bottom ; but its cavity 
is undivided ; and there is no proper orifice, the pseudopodial exten- 
sions having apparently found their way out between the sand-grains 
that formed toe termination of the radiating extensions or uigita- 
tions. The genus Saccammina (Sars) is characterized by a very re- 
gular spherical test, built up of large angular sand^grains strongly 
united by ferruginous cement, which are so arranged as to form a 
wall-surface well smoothed oflP externally, whilst its interior is 
roughened by their angular projections. The cavity is undivided, 
and is furnished with a single orifice, which is surrounded by a 
tubular prolongation of the test, giving to the whole the aspect of a 
globular fiask. 

'I'he family Miliolida, consisting of porcellanous-shelled Forami- 
nifera, was represented at the depth of 530 fathoms by a Cornuapira 
foHacea of extraordinary size, and at the depth of 650 fathoms by 
a series of Biloculifue of dimensions not elsewhere seen except in 
tropical or subtropical regions. 

Of the family Globigerinida a considerable number of forms 
presented themselves ; but, with the exception of the ordinary GlobU 
^ertna aud Orbulina^ these were not remarkable either for number 
or size. The Globiyerina-mxjiil brought up in large masses by the 
Dredge, exhibited the same composition as nad been previously deter- 
minea by the examination of Soundings ; but it included a large 
amount of animal life of higher types, whilst it seemed everywhere 
permeated by the protoplasmic Baihybiua of Huxley, as described in 
the author’s ** Preliminary Report.’^ The Globigerin^ vary enor- 
mously in size ; and the author gives reason for the belief that this 
variation is not altogether the result of growth, but that many small 
as well as large individuals have (spealung generally) attained their 
full dimensions. He describes the sarcodic body obtained by the 
decalcification of the shell, and discusses the question whether (as 
some suppose) Orhulina is the reproductive segment of Giobigerinat 
as to which be inclines to a negative conclusion. He describes the 
curious manner in which the shells of Globigerinoi are worked-up 
into cases for Tubicolar Annelids ; of which cases several different 
types presented themselves, the Foramiuiferal shells iu some of them 
combined with sponge-spicules. A remarkably fine specimen 
of Tixtutaria was met with alive, of which the porous shell was en- 
cased by sand-grains ; this being laid open by section showed the 
sarcodic body of an olive-greenish hue, corresponding with tliat of 
tks JAtmlm aud AatrorhizcB also found alive. Several Rotaline 
type# presented themselves sparingly in the Globigerina-mud ; these 
iwe specially characteristic oi Uie (Jretaceous Formation. 
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The family LAGSNipa wag repreecnted not merely by its smaller 
forms, but also by a large and beautiful living Cristellaria, that 
closely corresponds with one of the forms described by Fichtel and 
Moll from the Siennese Tertiaries, whilst even exceeding it in dimen- 
sions. 

» 

These results conclusively show that reduction in the size of 
Foramini/era cannot be attributed to increase of pressure, since the 
examples of Cornuspira, Biloculina, and Cmtellaria found at depths 
exceeding 500 fathoms were far larger than any that are known to 
exist in the ghtillower waters of the colder temperate zone. But as 
these all occurred in the warm area^ whose bottom -temperature in- 
dicates a movement of water from the Eauatorial towards the Polar 
region, it is probable that their size is related to the temperature of 
their habitat, which is found to he in like relation to the general 
character of the fauna of which they formed part. On the other 
hand, as we now know that the climate of the deepest parts of the 
ocean- bottom, even in Equatorial regions, has often (if not uni- 
versally) Arctic coldness, the dwarfing of the abyssal Foramini/era 
of those regions is fully accounted for on the same principle. 

Besides these examples of new or remarkable forms of Foramini- 
/era, the ' Lightning^ dredgings yielded some peculiar bodies, the 
examination of which would seem to throw light upon the obscure 
question of the mode of reproduction in this group. One set of 
these are cysts, of various shapes and sizes, composed of sand-grains 
loosely aggregated (as in the teats of Lituola and Aetrorkiza), which, 
when broken open, are found to be filled with aggregations of mi- 
nute yellow spherules, not enclosed io any distinct envelope* These 
are supposed by the author to be reproductive gemmules formed by 
the segmentation of the sarcodic body of a Bhizopod, in the same 
manner as ^‘zoospores are formed in Protophytes by the segmenta- 
tion of their endochrome. Of such segmentation he formerly 
described indications in the sarcodic body of Orbitolitee ; and cor- 
responding nhenomena have been witnessed by Prof. Max Schulze. 
But in another set of cysts, of similar materials but of firmer struc- 
ture, bodies are found having all the characters of with embryoe 
in various stages of development. In none of these, however, does 
the embryo present characters sufficiently distinctive to enable its 
nature to be determined ; and the hypothesis of the Foramiuiferid 
origin of these bodies chiefly rests upon the conformity in the struc- 
ture of the wall of the cysts with that of the tests of Lituola and 
Aetrorhiza, and upon the improbability that such cysts should have 
been constructed by animals of any higher type* 
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The Development and Change in the Form of the Horn of the Onn 
(Connochetes gnu). By Dr. J. E. Guay, F.R.S. 

Mb. Edward Gerrard, jun., has lately purchaaed the dead body of 
a\alf-grown gnu which died shortly after it was imported. 

This animal is most interesting as showing the very groat change 
that takes place in the form and direction of tho core of the horns 
and tho horns themselves during tho growth of tho animal. The 
very young animal is figured by mo in tho ‘ Knowsloy Monogorio/ 
but I am not aware that tho half-grown animal has over been de- 
scribed or figured. 

The horns in this state, instead of being bent down on tho sidos 
of the front of tho head, and flattenod at the base, os in the adull, 
arc erect, cylindrical, conical, slightly curved, rather lyriform, some- 
what like the horn of Damalie lunaUty but less curved. The horns 
are rather long, smooth, with u few indistinct rings near the base. 
The cores of the horns are inches long, conical, erect, like tho 
home that cov<ir them. Tho conical horn of this ago forms tho 
conical elongated tip to tho adult horn. 

At a certain ago, tho core and honi must be gradually bent back- 
wards at tho base, and at length they are produced and 8prt*ad out 
laU'nvUy until, as in the adult animal, they are decumbent on tho 
aides of tho head, with a ilattenod base, recurvod upward in tho 
middle, and straight and conical at tho end. 

Tho honifl on tho skull of tho half-grown, and especutlly of tho 
nearly adult animal arc so unliko those of tho adult, that, if thoy 
had been received without tho skin, it would bo very excusable for 
a naturalist to have rGgard<id them as a distinct genus intermediate 
between this genus and the lunated smooth-homed DanuiHs, 

Tho cores of tho honis of tho young animal are somowhat like 
those of the skull of tho adult Nylghau, but not anguJatod at the 
base, and more erect. When tho horns are more developed and re- 
curved, as thoy must bo in tho interraodiato ago between the )'oung 
and the adult form, thoy must be very unlike those of any known 
genus of hoofod animals. 

The skull of tho gnu is peculiar for having tho lateral wing of the 
basisphenoid extended into a broad iminted process in the back of tho 
orbit. This process is only very indistinctly seen in tho figures of 
the skull in the Catalogue of thetJngulata Eurcipeda in the Collection 
of the British Museum, 1. 15. f. 4, 5. 

On the Development of Cyi>ri8. By C. Ctaus. 

The earliest observations on the development of the Ostracoda are 
due to M. Zenker* He found that at their birth tho Cythoridcs arc 
slrea^ provided with their two pairs of antennm and two pairs of 
jaws, but that their abdomen is still but slightly developed and 
boars only three little appendages in place of the future limbs. In 
1806 M. Claus published some observations on the lan^ae of Ogpria^ 
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and he now completes this subject by describitig all the phases of 
the development of two other spocios of that genus. 

In contrast to the Cvtborides, which present an advanced stage of 
development at their first appearance, the young freshwater Ostra- 
coda on quitting the egg only possess the thresj anterior pairs of 
limbs, like the Nauplius of the C\>popoda and Cirripedia. They afo 
distinguished, indeed, from those by the presence of a bivalve shell, 
which protects them, and by the form of the limbs, of which the 
first two pairs at least already present the general forms of the cor- 
responding nnwhers in the adults. Nevertheless, from a morijho- 
logical point of view, wo may justly regard the young Ctjpndes m 
Naujdii, especially as the third pair of nK'mbors in these little crea- 
tures displays, both in form and function, peculiarities belonging to 
that larval form. As in other Nauplii, in fact, the tliird pair of 
limbs, corresponding to what will afterwards bo the mandibles, do 
not fulfil the function of jaws, but that of locomotive organs. They 
arc triarticulato reptatory feet, the extremity of which terminates in 
a strong bristle curved into a hook. In the older lorvco of the Co- 
pepoda the mandible buds os a masticatory process at the base of 
this limb ; and so also the reptatory foot of the larv® of Ct/jnns pre- 
sents at its base a cronulatod apophysis, which, at the first change 
of skin, bcomoB converted into a mandible. 

The larvas of Cyprts pass through a great number of stages before 
arriving at their ultimate form and at sexual ipaturity. M. Claus 
enumerates nine of tliese phases, separated from oadi other by a 
complete moult and by a change of the shell. The most striking 
character of the second phase is the budding forth of the mandibles 
above mentioned, accompanied by the metamorphosis of the loco- 
motory foot of the preceding phase into a mandibular palpus. At 
this same period appear the rudiments of the maxillec and of the 
first pair of final looomotory feet. The jaw-feet (maxillcB of the 
second pair) appear in the fourth phase, and consequently after the 
first pair of feet, which, however, come after them in the order of 
succession of the appendages. During the fifth phase, the jaw-fbet 
play the part of locomotory feet, and terminate in a strong hooked 
bristle. In all phases of development there exists a pair of strong 
posterior terming bristles. It is singular that the position and inser- 
tion of this bristle is modified in the course of development, Originally 
it is borne by tho mandibular foot, then by the first foot-rudiment, then 
^ the jaw-foot, and then by the locomotory foot pf the first pair, 
llie posterior pair of locomotory feet appear at the sixth phase. At 
tho seventh all the extremities have nearly acquired their definitive 
form. This is the period at which tho first rudiments of the gene- 
rative organs make their appearance ; but tho sexual differences are 
not manifested until the eighth stage. The abdomen or postabdo- 
men appears in the fifth phase, in a form exactly similar to that of 
the rudimonts of the limb. This is also the period when the hepatic 
canals grow and descend into the shell. — SchnfUn der Omllwh nwt 
BefordL der ges, Naturw. in Marburg, Bd, ix. 1868, p. 161 ; JBibt 
Umv. tome xxxv. August 16, 1809, Bulh Set, pp, 812-B14. 
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On the Whited-toothed Americcm Beaver, 

By Dr. J. K. Gray, F.R.R. 

The British Museum lately received from Dr. It. Brown three 
skulls of the American Beaver, which ap^ee in all particulars, and 
cwpccially in the form of the nasal bones, with tin* usual Aiof i ioan- 
boavor skulls ; but they differ from them in having white cutting- 
teeth, or with a more or less yellow tinge ; all other Anien(*un 
and European beavers 1 have seen have dark red-brown cutting- 
teeth. Tlie variety may be catalogued as Cantor canadeyisin leaco- 
donta. I believe these skulls werc^ j)rocurod on the north-west coast 
of America ; but Dr. R. Bix»wn did not state any special locality. 

On the Oc^eurreme o f Beania mirubilis ami Labnis mixtus at East- 
bourne f Susse.r, By F. C. 8. UorRU, F.L.8. &c. 

To the Editors of the Annals and Maijazine of Natural ffiston/. 

(jRNTLKMBNr, — The beauty and variety of animal and vegetable 
life on the rock-bound shores of our south-w<‘8tern and nortlu'rn 
coasts, where every pool abounds with zooj)hytca, s]>onges, and alga* 
in profusion, has long made them favourite hunting-grounds for 
nil who are intorcsttMl in those branches of natural history. Miitiy 
of the small aud rare species of zoo])hyteH are only recorded as 
curring either on the coasts of Dewon or Cornwall, of which tho murine 
zoology has been so woU worktMl np by the labours of Couch, Gosso, 
and tho llov. T, Hiiicks, or on the shores of Yorkshire or Northum- 
berland, by Bean, Johnstoi^, and others. The south and south-i‘as1orii 
coasts, where chalky, argillaec'ous, or sandy strata occur, arc^ less 
favourable to the growth of those productions, and, as a nocessary 
conse<iuonce, have not recoiv(‘d the. same nmotint of attention. At 
tho same time I have littb* doubt that a careful search would he 
rewarded by the discovery of many spocios at present only known 
oa inhabitants of more favoured localities. As nn instane(^ of this, 
T have to record tho occurrence on th(^ shore at Eastbourne of otm 
of tho rarest of the Polyzoa noticed by Dr. Johnston, tho Beania 
mirahilia, which appears hitherto only to have boon found at 
Bcarborough (byMr. Boan, its discoverer), at Peterhead, on our 
northern coasts, where it is said to bo very rare, and al, sevoral 
localities in Devon and Cornwall, where, according to tho Rev. T. 
Hincks’s ‘ Catalogue of Houth-Devon and Cornish Zoophytes,* it is 
more abundant. The speoiraeu I met with was growing at the base 
of a mass of FIu$t7^ foliacea thrown np on tho shore by the late 
heavy gales ; and, as Dr. ].<and8borough observes, tho spocios ** is so 
insignificant when seen by tho naked eye, that it would easily be 
passed over as undeserving of regard." The specimen 1 have is 
barely one-fourth of on inch in length, with about eight of the i)e- 
culiar calycles attached standing up erect from the radicles, which 
ramify over the lower part of the Flvstra, From its occurrence on 
this zoophyte, it would appear to bo from deep water rather than 
from the immediate vicinity of the shore, and probably, by dredging, 
might be proourcHl in a living state. 

Ann, if? Mag, N. IJisf, Her. 4, Vof, iv. 
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Miscellaneous, 


i jilso wish to pLiw on rtword the capture, this summer, of two 
Hj>ecimon8 (male and female) of the Striped or Cook WraSi^e {Lahnts 
viivtm of Yurrell), wliich, from what I hear from tho fishermen, is 
very rarely met with on this const, though mentioned as an occa- 
sional visitor by Mrs. Morrifield in her ‘ Natural History of Brighton.’ 
According to Couch, it is not uncommon on tht? Cornish coast, but 
appears to be rarely met with elsewhere. Both specimens were taken 
about the same spot, on a shoal about five inilt« off Eastbourne, the 
first in a lobster-pot, the other by a line. Of the male 1 have only 
Hvew the dried skin ; but tho female was brought to mo soon after it 
was caught, and it has been preserved in glycerine, biit has lost the 
l»rillianey of colouring which makes it so resemble the wonderful 
productions of tropical seas in the intensity of tho deep-blue stripes 
bordered by tho brilliant orange and yellow tints that cover tho 
mass of the body. Yonr obedient Servant, 

F. C. S. Ropkh. 


On the Orifjhi am} Increase of Bacteria. By Dr. A. Polotkbnow. 

The author’s investigations, made in Prof. Wiosner’s laboratory, 
uttbe Polytechnic Institute of Vienna, Lave led him to tho following 
results 

J . That a j>erfoct genetic connexion exists between Bacterium, 
Vihrio, and Sj^lnUum, and that these present no other differonoos 
t)ut those of si/e and direction. 

2. None of the Vibriones ( Vibrio, Bacterium, and S^nrillum) are 
independent organisms, hut only derivatives (delicate myoelia) from 
tlie spores of fungi, especially those of PeniciUium glancum, 

3. Tho development of tho Vibriones from tho spores of Penidl-^ 
Hum may bo best followed when the spores are exposed to tho action 
of a high temperature (140^-212® F.). 

4. The notion that Vibriones are developed in the filaments of 
mycelium from the granules occurring in the colls proves to bo quite 
erroneous, as also that of the conversion of Vibriones into other 
higher forms (yeast &c.). — Anzeiger der 1c, h, Ahad, der WisB, in 
iVicn, April 29, 1869, pp. 87-88. 

Experiments to show that the Elm of Elshes are Megenerated only 
when their Basal Portion at least is Uft, By M. J. M. Philipbaux, 

The author’s experiments on the regenorotiou of the spleen of the 
mammalia and the limbs of tho newts and axolotl have been ox- 
tended by him to tho fins of fishes. 

He cut off the left ventral fin of some gudgeons at the level of 
tlie abdominal surface. The fishes were then placed In a basin under 
favourable conditions, and in eight months tho fins wore oompletelty 
I'eproducod. 

In a second series of experiments upon the same speoies the author 
entirely extirpated the right ventral fin, includii^ all the small 
bones which support it ; tho fishos having boon put into tho basin, 
some of tiiom died from the effects of the operation, whilst those 
which survived showed a perfect cicatrix eight months after the 
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operation, but no indication of the regeneration of th« fin. Brous- 
Bonct came to the same conclusion ; and the author considers that it 
may bo stated as a general law, with regard to vertebrate animals 
at least, tliat when an organ is entirely removed, it can never 
be regenerated. — Comptes liendus, March 15, 1869, tome Ixviii. 
pp. 669-070. 

Dfscriptioiis of two new Species of HymenopUra from the 
Argentine Republic. By J. C. Pl^ls. 

Mdlpona 'tnoJesta. 

Black, shining, ontirely covered with white hairs. Antmnee block, 
with their extromit>' and the lower part of the first joint brownish. 
Head black, shining, covered with white hairs. Thorax black, 
shining, the hairs white ; prothorax bordered by a yoUowish-white 
line ; mosothorax having a similar line above the insertion of the 
wings ; motathorax having a point of the same colour on each side. 
Scutellum iiiferioriy bordered by a line of the same colour. Abdomen 
black, shining, covered with white hairs. Le^js black ; tarsi brown. 
Wim/s hyaline, nervnroe yellow (worker). Length 4 millimetres. 

Hab. Han Luis, in woods of small trees. It is very troublesome 
like the flies. Bocembor (Strobel). 

Othjnerus albochtctvs. 

Black, thorax very villose ; abdomen velvety, shining, first seg- 
ment margined with yellowish white ; ontennm and mandibles red ; 
legs rod, with the femora black. Length 9 mUIimetroB ; expanse 
20 millimetres, 

9 • Clypem pyriform, with a strong emargination, forming two tri- 
angular teeth, punctured. Antenme entirely red ; mandibles, palpi, and 
labrum red. Head and thorax covered with long, close hairs ; meta- 
thorax rounded. Abdomen black, velvety, shining, sprinkled with 
longer hairs, the first segment boi^erod by a thin yellowish -white 
line ; second segment having no tubercle beneath. Wings brownish, 
with the extremity violet; scale black. I^egs rod, with all the 
femora black, except on their anterior part. 

This is the only species that might be confounded with Odynerus 
Antum^ Sauss. (iu Gay’s * Chili as having the first sogroont of the 
abdomen yellowish white ; but it differs therefrom by its black cly- 
peus, scales, and femora. 

Hah. Near a spring, Portozuolo do Bonilla, in the Sierra de Us- 
pallata, in the province of Mendoia. January {Strobel). — Atti della 
Sockid, Italiana di Soi. Nat. vol. xi, pp. 267 tfe 268, October 1868. 

Habits of the MedustB. By Br. J. E. Gkat. 

ICn Andrew informs mo that he often saw the Sea-joUms (JMs- 
dimt as^UQrca, Porskil, Fauna .^Igyptiaca, n. 28. t, 32) lying on their 
backs at the bottom of the boautifiil clear water of the Bed Sea, 
vrith the tentacles expanded like a flower. The Arab sailors dived 
for them, and brought them up to the surface. The Arabs are very 
han^ in ti^s respect, and will bring up any animal, shell, or stone 
that may be pointed out to them, jumping in a moment from the 
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side of the boat into the sea. When disturbed, the medusae swam 
about, like other medusae, with their tentacles below. 

Two specimens of this species that Mr. M ‘Andrew brouR;ht home, 
preserved in spirits, have retained their shape, and are thicker and 
much firmer than the commoner species of Meduseo. 

1 am not aware that the habit of lying on the bock and expand- 
ing the tentacles under water has been observed or recorded before. 

On the Reprorhijction of Pholcus phalangioidos, Wnlck, 

By J)r. Paolo B(»Nizzr. 

The author placed a female of this species in a glass vessel ; it im- 
mediately formed a web in the upper part of th(^ vase, and the fol- 
lowing day doj)ositod its e^s. Tfieso were of a dirty white colour 
with a rosy tinge ; their diameter was about 1 millim. There were 
more than twenty of them, and, as usual, they were not enclosed in 
a cocoon, but adhered to each other by the stickiness of their sur- 
face, and formed a somewhat spherical or ovoid mass. The female 
oarriefi the eggs susjxjnded from the claws of the mandibles (cheli- 
cera), and will not quit thorn even in the greatest ])eriL 
* On a fly being introduced into the vessel, the female quitted the 
eggs, which remainod susimnded by a thread attached to those of 
the web. The author observed that the second and third pairs of 
feet are employed by the animal to secure its prey, and to hold it 
in a convenient iKwition for sucking out its juices; the fourth pair 
is omjdoyod to involve the prey rapidly in a thread. 

Towards the end of the time of incubation of the eggs, the spider 
rotated the miiss of eggs upon the suspending thread by mcMins of 
the second and third pairs of foot, and appeared to endeavour to break 
their shoUs, touching each of them in turn with the mandibles. The 
morning after this observation was made, some of the young were 
hatched, but still rmained adhering to tho mass of ova ; in a few hours 
they were found scattered over the web, and the empty shells had 
fallen to the bottom of tho vessel. Tlie mother stood near the young, 
below the space occupied by them ; and this the author has also ob- 
served in free individuals. When some flies were introduced into tho 
vase, the mother imprisoned them in the usual manner, when the more 
robust of the young animals ran to suck the insects thus prepared for 
them. The time of incubation of these ova was ninotoen days ; but 
in other cases the author ol)8erved it to occupy only seventeen days. 

The author describes the nuptials of this spooios. He introduced 
a male (which is much smaller than the female) into tho glass with 
the above-mentioned female ; the two animals remainod immovable 
for some time, and then the male approached tho female very cau- 
tiously. Tho male continued uneasy for a long time before uniting 
with the femalo, and from time to time he trembled considerably. 
The copulation lasted about an hour and a half; and during this 
time the animals appeared to bo almost insensible to slight shocks 
given to the vessel. At the conclusion of the copulation, the male 
rapidly quitted the femalo, and took up his position as far os pos- 
sible from her, at the bott om of the vessel.— .4 della 8oc, dei 
Natural, in Modetui^ anno iii. pp. ]79~1H]. 
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XXXVI. — On the Coleoytera of St Helena. 

ByT. Veknon Wollaston, M.A., F.L.S. 

It is now eip;ht years since I i^ave an enumeration, in the 
* Journal of Entoniology,’ of fourteen species of Coleoptera 
which had been detected at St. Helena, on the 2l8t of July 
1860, by the late Mr. Bcwickc, during a few hours’ collecting 
in that island {en passant from the Cape of Good Hope to 
Madeira). Since tlnui, our knowledge of the fauna has been 
considerably increased, mainly through the exertions of J. C. 
Melliss, Esq., a gentleman who is resident on the spot, and 
who continues to take a lively interest in the various branches 
of natural science ; and although, cle^irly, very much remains 
yet to be done, two successive consignments whicli he has 
entrusted to me of the beetles which from time to time have 
rewarded his researches enable me now to venture on some- 
tiling like a systematic, though short, catalogue (destined, 1 
hope, hereafter, to be greatly increased) of the St.-IIclcna 
Co^ptera. 

That a special interest should attach to the productions of 
any island which is unusually remote, I need scarcely state ; 
and when we recollect that St. Helena is about 1200 miles 
from the nearest point of the African continent, we shall at 
once acknowledge that, for the geographical naturalist, a more 
isolated field could hardly perhaps be found. The manifest 
deterioration of the island, m a scientific point of view, during 
the last years, is a subject on which I need not dilate ; 
for the primeval forests whicn are said to have more or less 
dothed it at its discovery have succumbed beneath the ruth- 
less hand of civilization,” — a few detached patches alone re- 
maining, on the extreme summit and more inaccessible slopes, 
to harbour what is left of that noble fauna the fragments of 
which are so eccentric that one cannot but susfject the quondam 
Ann. & Mag, N. Hist . Ser. 4. Uo/. iv. 22 
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occurrence of many intermediate links (now, in all probability, 
long exterminated) which must, as it were^ have “ articulated 
them on to the recognized types with which we are familiar. 
Of course in an island of this kind, which has become intensely 
cultivated since the period of its colonization, we naturally 
should not expect to meet with many traces of its primeval 
species ; for the gradual rooting-out of the native vegetation, 
and the introduction, year after year, of more useful ’’ plants 
(cliietly from European latitudes, but in the present instance, 
perliaps, partly from the Cape of Good Hope), accompanied by 
their inevitable train of insect parasites, would so far alter the 
entire country as to destroy the apparent peculiarity of its 
productions, and give a mixed character to its fauna and flora 
to which aboriginally it had no kind of claim. Happily, how- 
ever, in cases like this, when the species are brought fairly 
together, it is usually not ditficult for a practised eye to sepa- 
rate in a general wag the species which are strictly endemic from 
those whicli have subseq^uently been introduced and become 
naturalized ; and thus it is that out of the seventy-four which 
are enumerated in the following catalogue, there are only thir- 
teen concerning which 1 have (in that particular respect) much 
doubt. Indeea what we may term the wfrm-indigenous ’’ 
species speak at once, and unmistakeably, for themselves; 
and in like manner as regards those which arc more or less 
cosmopolitan, or which have found their way, through human 
agencies, into nearly every country which has the slightest 
intercommunication with the civilized world, there can be no 
question. These manifest importations last mentioned, which, 
however, figure so largely in the 8t-Helena list, have no 
real bearing on the true fauna of any single region beyond 
those whence they were originally disseminated, and for the 
most part owe their presence in local catalo^es merely to the 
amount of research which may liappen to have been made in 
the houses, stores, gardens, and merchandise around the va- 
rious ports and towns, xet, on the other hand, they cannot 
be omitted or ignored ; for some of them may have taken so 
firm a hold on the newly acquired area as to occupy a promi- 
nent place amongst its primeval organisms, and even perhaps 
to have aided indirectly in their very extermination. This 
latter contingency, however, seems to me to represent the ex- 
ception rather than the rule ; for I have myseli generally ob- 
served that the species which are manifestly imported Unger 
almost exclusively about the “ inhabited regions,^’ and seldom 
attach themselves to those which are emphatically wild and 
uncultivated — and even if in a few instances they should do so, 
that their modus vtvendi is totally different front that of the 
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veritable auicchthones of the aoil. To these unarmtionahly 
established forms 1 have, in the subjoined list, placed (as an 
aid to the cj^e) an astcrisK (*). 

Bearing in mind, therefore, the above considerations, 1 may 
add that out of the seventy-four species enumerated in the 
present paper, only thirty-five (or less than lialf) appear to be 
nnmistfikalily indigenous, whilst the ecidentJy imported ones 
(species which through liuman agencies have become widely 
disseminated over more or less of the civilized world) amount 
to about twenty-six, leaving a residuum of thirteen which I 
should perhaps cliaracterize as doubtful,” but the majority 
of which nevertheless have in all probability been uaturalizca. 
The thirty-five which seem to be as it were the actual auto^ 
chthones of the soil, or which there is no reason to suspect have 
been derived from any other country, are the following : — 


Haplothorax Biircliellii. 
Calosoma hnligena. I an vrre 

— Helenas. ( dUivnettr P 
Bembidium Mellissii. 

AdoretuH verautus. 

Pontarthrum subccecum. 
Ncifiiotos flquamofius. 

— ftsperatiifl. 
Tnushyphlooosoma setosum. 
Sciobms aubnodosus. 
ITotoronychufl arator. 

Mellissius eudoxus. 

adumbratuA. 

Heteroderefl puncticoUis. 
Microxylobius Westwoodii. 

vofltitua. 

lacertosus. 

— - lucifttgus. 


Microxylobius terebrans. 

obliteratus. 

debilis. 

Chevrolatii. 

conicollis. 

moailicomis. 

Notioxenus Bewickii. 

rufopictus. 

dimidiatus. 

alutaccus. 

liomoLHHlora rotundiponnis, 

alutaccicollis. 

pygnirea. 

Longitarsus Helen®. 
Cydonia luuata. 

Opatrum hadroiclos. 
Mordella Melligsiana. 


whilst the twenty-six which clearly have folloTOd in the track 
of civilization and commerce are these : — 


L®inopblo0us puaillufi. 
Cryptopha^ afllnis. 
Mycetesa hirta. 

T^h®a fumata. 
Dermestes cadaverinus. 

vulpinufi. 

Attagamia fflorios®. 
A.ph^uB ImduB. 
Oorynates rufipes. 
(Hbt>ium Bcotias. 
Anobium vclatum. 

panicoum. 

striatum. 


Anobium conforium. 
Khizoportha bifoveolata. 

pusilla, 

Hylurgus ligniperda. 
Hil^philus orj’z®. 
Oriorhynebus sulcatus. 
Arroooenis fasciculatus. 
Alpbitobius diaperinus. 

piceufl. 

Gnathtxjcrus cornutus. 
Tribolium femiginruni. 
Tonobrio obscurus. 
rroopbilus maxillosus. 


Thin leawBS the following thirteen, already alluded to as 

22* 
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doubtful,” the majority of which, however, have most likely 
been, through various causes, naturalized : — 


Priatouyehus complanatus. 
Dartyloatemum aDdominale. 
Spliforidium dytiscoidoa. 
Crvptamoq)lia niusco. 
''rribaliiH 4-Btriatu8. 

SaprinuB lautu^ 

Toniiciifl ifimulua. 


Stonoscolifl hylafltoidf>B. 
Bruchiifl rufobrunneuB. 

advona. 

Aapidomorpha miliaria, 
l^ipilnrlnia (.’hryaonidlina. 
Zophobas concolor. 


If it lu‘ permissible, from material so limited as that which 
has hitherto bi‘en amassed, to build up a rough estimate of the 
tnie ( V)leoptorous population of St. llelena, it is clear that the 
twenty-six “ cosmopolitan ” species, wdiieli have manifestly 
followed in the wake of mere commerce and civilization, must 
be altogether set aside ; and in that case, giving the thirteen 
more or h'ss equivocal ones the advantage of the doubt, we 
should liave forty-eight to re])r(‘sent the aboriginal (and evi- 
dently much rc<luced) fiiuna of this remote deteriorated island. 
When commenting, in 1861 , on even the fourteen species 
which had been collected by Mr. Bcwicke, I called attention 
to the extraordinaiy fact that not only ebd the weevils numlxir 
nearly two-thirds of the entire batch, but were likewise 
all of them endefrnic^ both as regards species and genus! 
whilst certainly three, if not indeed more, out of the remaining 
six (belonging to other families) |)088ess a wide geographic^ 
range. This led me to remark that the CurcuUonidoe would, 
in all ])robability, be found to play a most important part in 
the (Joleoptcuous fauna of St. llelena ; and I tlien expressed 
iny belief, from the mere diversity of wnjiguration presented 
by the five* species of Microjryhhias which had been brought 
to light, that the members of that abnormal little group would 
almost certainly hi ascertained to be locally abundant, and, 
since the same might be urged with no less force for that 
extraordinary genus ^otioxenuSj that there was ‘‘ every reason 
to suspect that the Rhynch<mhora of this mountain-island are, 
in proportion to its size, both numerous and eccentric,” 

1 have thought it worth while to allude to these casual ob- 
servations of my own, because th^ have been so strictly and 
literally verified. Not only have microxylohiua and NoHoxenm 
been augmented by newly discovered exponents, but eveiy- 
thing tends to prove that they are immeasurably the most 
significant of the island forms : indeed on undescribed and 
closely related genus has been detected alongside the latter, as 
though still further to enhance the local importance of that 
particular Anthribideous type. Scarcely less characteristic, 
however, than even these three, arc, perhaps, the dbscure Cur- 
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culionideous groups Neaiotes and Trachyphltnoaovia ; and, if in- 
deed it be truly amriginal (and there is no reason W suspect- 
ing the contrary), that curious little blind Oossonid, the rent- 
arthrum enhcwcurtK may be added to the number, in wliich 
case the lihynchopkora alone would monopolize no less than 
six of the most anomalous endemic yenera ! Indeed the only 
other manifestly indigenous forms which I should define as 
par excelhnce “abnormal ’’ are Haplothorax of the Carabidtc, 
and perhaps MelUssim of the Lamellicorns, neither of which, 
however, are so eccentric in their structure as the six Khyn- 
chophorous ones to which 1 have just alluded. 

Aj)arty however^ from their singularity of type, it may be 
useful, in order to illustrate the mere numerical preponderance 
of the weevils (as regards l)oth species and genus) in the 
St.-Helona catalogue, to distribute the forty-eight members of 
the fauna (to which 1 have already called attention) under the 
twelve great sections into which the Coleoptcra arc usually 
supposed to arrange themselves. I am well aware tliat the 
paucity of the list itself, and perhaps likewise the totally un- 
explored state of the pools and streams, may be sufficient to 
account for many an apparent anomaly — such as, for instance, 
the complete absence of the water-beetles and Brachelytra ; 
but still, after making every allowance for the manifest im- 
perfex5tion of the material, the broad fact docs undoubtedly 
remain that the researches of Messrs. Mclliss, Bewicke, and 
others (and that, too, whilst by no means neglecting the. mi- 
nuter groims) have brought to light more representatives of 
tht Rhynchophora than of all the otlier departments combined. 
And that this is truly the case, a glance at the following table 


will suffice to show : — 

Rhynohophora 20 

Cordylooerata (i. e, Lamollicorns <fec.) 0 

Geodophoga 5 

Heteromcra 3 

Philhydrida 2 

Phytophaga 2 

Pseudotrimera 2 

Neorophaga 1 

Priooerata 1 

Hydradephaga 0 

Brachelytra 0 

Euoerata 0 


48 ^ 

♦ It i«i scarcely neoeaaory to consider what would be the result were 
tha whole ^venty-four species which are enumerated in the present list 
diftributed tinder these twelve primary departments, because (as already 
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It will bo seen^ on reference, that the seventy-four sp^ies 
of the subjoined list distribute tnemselvcs under twenty-eight 
families and no less than fifty genera. Of these seventy-four 
species I have been compelled to treat about forty as if 
they had not been detected in any other country, though it is 
probable that some five or six of them (as, for instance, the 
lliiftendcf y the A nohium confertara^ and the Brmdu) will be 
found eventually to have been already described. The seven 
genera which would appear to be peculiar to the island are 
llaplothorax (of the Carabidee), MetUsaius (of the DynastidaB), 
Microjcglolnua^ Neswtea, and TrachyplihTosoma (of the Cureu- 
lionida‘), Notioxt uns and Homwodera (of the Anthribidai), 
three of wliich {Melltasina^ Trachyphhvoaoma^ and TIomemdera) 
have been enunciated f(^r the first time in this memoir. The 
sijeciea which in the present paper 1 have described as new are 
the twenty-five following : — 

Bembidiiim Molliflsii. 

Tribalus 4-9trintufl. 

Saprinus lautus. 

Mmlissius eudoxus. 

adumbratufl. 

Ileti^roderea puucticollis. 

Anobium coufertum. 

Tomioufl aemuliis. 

Microxylobiua vestitufl. 

obliteratus. 

debilis. 

monilicomis. 

Peutartbriun subcojcnm. 

If we exclude from consideration the twenty-six species 
(above alluded to) wliich have miqueationahly been brought 
into the island through the medium of commerce, and which 
enter into tlie fauna of nearly every civilized country, I need 
scarcely add that the St.-llelena list, as hitherto made known, 
possesses notliing whatever in common with those of the three 
sub-African archipelagos which lie furilier to the north — 
though the great devdopment of the CurcuUonideous sub- 
family Coaaomdea is a remarkable fact which is more or less 
conspicuous throughout the whole of them. 


Nosiotos aflporatufl. 
TrachjphlcBOSoma setoBum. 
Sciobius BubnodoBUB. 
Notioxenue dimidiatus. 

alutaceud. 

Ilomcoodera rotundiponnis. 

alutacoicollis, 

pygma3a. 

Bruclius rufobrunneuB. 

advena. 

Zophoba^i concolor. 
Mordulla Mellissiaua. 


stated) the twenty-six which have manifcfftly boon introduced (and most 
of them, perhaps, quite recently) can have no real connexion with the 
true fauna of the island ; nevertheless, even wnte we to do so, ihe poaitionoi 
the Rhynchophora as the most extensive of the various f^roups (although 
its relative proportion to them would bo lowered) would remain the 
same. Whilst in the former case, however, it numbers twenty-six, and 
the remaining sections (combined) twenty- two, in this instance it would 
contain thirty, and the other eleven divisions forty-four. 
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Fam. 1. CarabidiB. 

Genus 1. Haplothoiiax, 

Waterhouse, Trans. Ent. Soc. Lond. iii. 207 [script. Apkh- 
thorax] (1841). 

1. Haplothorax BurchelUi. 

Aploihorax Burchelliiy Waterli., loc. oit pi. 12. f. 1 (1841). 

A truly indigenous and noble Carabid, which appears, how- 
ever, to be both local and extremely scarce. Although re- 
ceived many years ago from St. Helena, where it was first 
detected by the African traveller Dr. Burchell, the only ex- 
amples of it which I have myself seen have been captured by 
Mr. Melliss. 

Genus 2. Calosoma. 

Weber, Obs. Ent. 20 (1801). 

2. Calosoma haligena, 

C, supra aut obscure eonoum ant fore (vel etiam omnino) nigrum, 
subopaciim ; capite irregulariter pimctato ; prothoraoo parvo, 
tranavorso-suboordato, antioo ad latera valde rotundato, angulis 
posticis retrorsum productis sed obtusis, densiBsimo ruguloso- 
punctato, utrinque intra angulos posticos lato et profunde im- 
prosso ; elytris grosse crenato-striatis, intorstitiis ©quoUter ele- 
vatis ao transversim imbricato-rugatis, punciis inagnis plus minus 
mnesoentibus vel cuprescentibus in tripHci serio notatis ; antennis 
podibusquo nigris aut pioeo-nigris. 

Mas^ plerumque vix minor, pedibus sensim crassioribus, tibiis poste- 
rioribus (preasertim intermediis) conspicuo curvatis, tarsis onticis 
valde dilatatis. 

Fcm.f plerumque vix major, pedibus sensim gracilioiibus, tibiis in- 
termediis vix curvatis, posticis fere rectis, tarsis anticis sim- 
plioibuB. 

Long. corp. lin. 9-11, 

Calosoma haliffma, WoU., Joum. of Ent i. 208 (1861), 

Of this fin© Calosoma a single example was captured at St. 
Helena (in July 1860) by the late Mr. Bewicke, and several 
more have since been communicated by Mr. Melliss. It soems 
to belong to the Sfune type as the African species sene- 
gaUnae and rugommy from the former of which it is never- 
theless abundantly distinct. From the latter it difiera {inter 
alia) in being more depressed, and in having its coppery 
nunctares smmler, in its prothorax being more deeply rugose 
Wore and behind, and in its legs being less robust. As re- 
gar^ colour, it appears to be either dull brassy or nearly (if 
not indeed lutogetner) black ; and its males have their foiu* 
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posterior tibi® (particularly, however, the intermediate pair) 
conspicuously curved, whilst in the opposite sex the hinder 
ones are nearly (if not quite) straight, and even the middle 
pair but very slightly b(*nt inwards. Whether the C. llehnce 
of Hope was established on an unusually small and dark in- 
dividual of this species 1 cannot feel quite positive ; but as 
the ]>ublislic(l descri])tion of it does not by any means tally 
witli till* C. haliyem^ I am compelled (in the aDSence of evi- 
dence which is positive) to retain the two as distinct. If, how- 
ever, they should prove ultimately to be conspecific, I need 
scarcely add that the name of Helence (as the prior one) will 
of course have to be adopted. 

3. Cahsoma Ilelence. 

0. atrum ; olytronim margiue ronoo ; an tennis basi piceis, pedi- 
buHcjno iiigris. Long. lin. 8 ; lat. hn. 

** Habitat in ins. 8aiictu3 Helencc. Jn Miis. Dom. Darwin. 

Atrum ; etytris striatis niargine (eneo,puncti8(]uo excavntis triplici 
Berio dispositis. Ajitonnm 4 primis artieulis piceis, rcliquin fuBCo- 
puboscentibuB. Corpus supra ct infra nigrum. Thorax tninsverso 
ovatus, marginatUH. Elytra striata, subrugosa ; marginibus ex- 
tends subviroscentibus, punctisque oxcavatis triplici eerie ordi- 
natis. Podes lugri, tibiis intormediis incurvis.” [Ex Hope.'] 

CaloBoma Uelenm, Hope, Trans. Ent. Soc. Lend. ii. 130 (1838). 

Although perliaps it is scarcely likely that so small an 
island as St. Helena should possess two species of Cahsoma^ 
nevcrtluilcHH, since the above description (which I have trans- 
cribed verbatim from Mr. Honeys paper) docs not by any 
means agree with tliat of tlic C. haliyenaj I can scarcely take 
upon myself to n'gard the C. Hehmp as identical with the 
latter, and I liave therefore (until at any rate further evidence 
shall settle tlie (|U(‘stion) cited it as distinct. Judging from 
the published diagnosis, the C. Helena would appear to be 
smaller than the haliyena ; and it is stated to be deep black, 
though there 4m^eourse a possibility that the more hraaey 
form did not happen to be included amongst the individuals 
which were examined by Mr. Hope. In the C. Helence the 
elytra, too, are defined as merely striata, subrugosa ; ” 
whereas those of the haliyena are deeply crenate-striate and 
have their interstices transversely imbricated in a most coarse 
and conspicuous manner ; and the intermediate tibi® only of 
Mr. Hope’s species are said to be curved, whereas in tlie C. 
haliyena the fuur hinder ones of the male sex arc powerfully 
arcuate. Still, it is of course possible that the C. Heleim may 
have been defined from an unusually small and dark example 
bf what 1 subsequently enunciated under the trivial name of 
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haligena ; and if that should prove eventually to have been 
the case, the title proposed for the species by Mr, Hope will 
have to be retained. 

Genua 3. PRiSTONYnius. 

Ucjcan, Spec, dea Col. iii. 43 (1828). 

4. Prisionychua complanatus, 

Pnstonyohus complanatusy I)H., loo. oit. 58 (1828). 

alatm, WoU., Im. Mad. 27 (1854). 

compUinatxuiy Id., (’’ol. Atl. 27 (1865). 

L€amo 9 thene 8 comj^natmj Harold, Oat. Col. 860 (1868). 

An insect of a widely acquired geographical range, particu- 
larly^ however, in Mediterranean latitudes — occurring in Portu- 
gal, Spain, the south of France, Italy, Sardinia, Sicily. Egypt, 
Barbary, <yc. It i.s abundant also in the Azures, Modeiras, 
and Canaries, and has been reported even from Chili. At St. 
Helena it has been met with noth by Mr. Melliss and the late 
Mr, Bewicke ; and I have seen examj)lc8 of it from the same 
island in tlie collection of Mr. A. Fry. 

Genus 4. Bkmuidium. 

Latreille, Hist. Nat. viii. 221 (1804). 

(Subgenus Notaphua^ 

6, Bemhidium Melliasiij n. sp, 

B, oblongiim, subopacum, olutoceum ; capito prothoraceque subasneo 
nigro-viridibus, hoc brevi subcordato, utnnquo intra angiilos pos- 
tioos profdndo improsso (improsgionibus oxtus striola terminatis) ; 
elytrifl depressiusculis, profondo striato-punctatis (striis postice 
evanescentibufl), lurido-tcstaceis sod fasciis maculisve disjunctis 
nigrescentibuB omatis ; antonnis pedibusquo picoo-testaceis, illis 
versus apioom horumque fomoribus paulo obscurioribus. 

Maa^ torsorum antioorum art® basilari valde dilatato. 

Long. oorp. lin. 2. 

Two examples only of this beautiful Benibidium (which be- 
longs to the same group as the Eixropean B, variwm and flam-- 
mulatum) were taken by Mr. Melliss; but I have no note as to 
the precise locality. It is well distinguished by its dull brassy- 
^een head and prothorax, and lurid-testaceous elytra — the 
mtter of which are ornamented witli a number of darker fascias 
and cloudy patches, forming (on each elytron) a largo sub- 
apical blotch, a postmedial zigzag (or deeply dentate) fascia, 
and two squarish ontemedial spots placed in an oblique direc- 
tion (from the shoulder) on the fore disk. The elytral striee 
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are coarsely and closeljr punctured, or crenate, and there arc 
two large punctiform impressions on the third interval from 
the suture. 


Fani. 2. Sphasridiadie. 

Genus 5. Dactylosternum. 

Wollaston, Ins. Mad. 99 (1854). 

6 . Dactylosternum abdominale. 

^haridium ahdomtnaUf Fab., Ent. Syst. i. 79 (1792). 

Jjacty/oKfemum Homsetii. Woll., Ins. Mad. 99, tab. hi. f. 1 (1864). 

ahdovxinale^ Id., Col. Atl, 80 (1805). 

, Id., Col. Ilesp. 48 (1867). 

Several specimens of this widely spread insect were taken 
in St. Helena by Mr. Mclliss, and there can be no doubt that 
the species has become naturalized in the island through 
human agencies. Although found more particularly in Medi- 
terranean latitudes, it has acquired an extended geographical 
range — occurring in the Azorean, Madeiran, Canarian, and 
Cape Verde archipelagos, and being reported even from Mada- 
gascar, Bourbon, and the East Indies. 

Genus 6. SPHiERiDiUM. 

Fabricius, Syst. Ent. 66 (1776). 

7. Sj^hofiridtuyn dytiscoides. 

8. “ ferrugineum, elytris atris. Habitat in ins. St. Helonae. Mug. 
Bom. Banks. Statura et magnitude S. scarahasoides ; totum gla- 
brura, nitidum. Antonnao ruf©, jierfoliatCD. Caput, thorax, 
pectus, abdomen rufa ; eljrtra atra, glabra.^^ [Ex Mtbriao.] 

Splumidium dytiscoidesj Fab., Syst, Ent. 07 (1775). 

, Oliv., Ent. 2. 16, tab. 2. f. 10 (1790). 

Fab., Ent, Syst. i. 79 (1702). 

, Id., Syst. Eleu. i. 94 (1801). 

1 have no means of determining what this insect (the dia- 
gnosis of which 1 have copied verbatim from the ‘ Systema En- 
tomologisB ’ ) really is : but, judging from the rough fijrare of it 
which 18 given by Olivier, it would apjpear to me to be either 
a true (thoi^h possibly small) Spheeridium or else an unusu- 
ally large Cercyotij or (still more probably perhaps) a Cyclo^ 
notum — with the head and prothorax rufo-ferruginous and the 
elytra black. Nevertheless, as it was described by Fabricius 
from a specimen (or specimens) in the cabinet of Sir Joseph 
Banks, whicli had been obtained at St. Helena, I have no 
choice but to include it in the present enumeration ; and I can 
only hope that some future collector in the island may again 
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bring the species to light, and so enable us to decide j)03itlvely 
what it is. 

Fam. 3. CuenjidsB. 

Genus 7. Ljemopiilceus. 

(I)ejcan) Erichs., Nat. der Ins. Deutsch. iii. 315 (1845). 

8 . Lmniojph Imis p ustlhia * , 

Cuettjus minutm^ Oliv. Tnec Kupol. 17911 Eut. iv. bis, 9 (1795). 

pu4nlIuMy Sclion., Ina. iii. 55 (1817). 

Lmnophkctis ptmlhis^ Woll., Col. Atl. (1865). 

(X the little L. pmilhts — an insect so liable to transmission, 
along with grain and other articles of commerce, throughout 
the civilized world — a single examjde is now before me which 
was taken by Mr. Melliss at St. Helena ; but, liaving clearly 
no connexion with the real fauna of the island, it is of little 
geographical importance. The species has, in like manner, 
established itself in tht*. Madeiran and Canarian groups. 

Genus 8. Ckyitamouiuia, 

Wollaston, Ins. Mad. 156 (1854). 

9. Cryptamerrpha vuisa\ 

Vrt/ptamofpha Well., lac. cit 157, tab. iv. f. 1 (1854). 

, Id., Cat. Mad. Col. 51 (1857). 

, Id., Col. Atl. 133 (1865). 

A single example of this prettily marked insect — which in 
Madeira occurs beneath the loose outer fibre of Banana stems 
in and around Funchal — has been taken at St. Helena by Mr. 
Melliss. I have no note as to its exact place of capture 5 but 
if ^as in Madeira) it is attached to the Bananas, in all proba- 
bility the species has been introduced into the island. 

Fam. 4. Cryptophagidse. 

Genus 9. Ckyptophagus. 

Herbst, Kiif. iv, 172 (1792). 

10. Gryptophagua affinia 

Crypiophagua qffinisy Sturm, Deutschl. Fna. xvi 70 (1845). 

Erich., Nat. der Ins. Deutschl. iii. 360 (1840). 

WoU., Col. Atl. 137 (1865). 

A common European Cryptophagua which — ^like Lmno^ 
Moam ptmllua^ Mycetcea hirta^ and others — must clearly 
nave been imported mto the island from more northern lati- 
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tudcfi ; and therefore, even if fairly established (as is the case 
with it in tlic Azorean, Madeiran, and Canarian grou^)6), it 
can of course have no connexion whatever with the onginal 
fauna of St. Helena. A single specimen of it, which I nave 
examined with great care, has been captured (in all probability 
in some house or granary) by Mr. Mclliss. 

Fam. 5. Mjrcetophagid®. 

Genus 10. Mycet^a. 

(Kirby) Steph., 111. Brit. Ent. iii. 80 (1830). 

11. Mycetcea hirta^, 

Dennedes fumatuHy Mshm. [nec Linn., 1707], Ent. Brit. 66 (1802). 

Silpha hirtay Msbm., Ent. Brit. 124 (1802). 

Cryptojthagm hittuSy Oyll., Ins. Suec. i. 184 (1808). 

Mycci€f‘a fumatay Stoph., Til. Brit. Ent. iii. 8l (18IK)). 

— hiriHy WoU., Col Atl. 156 (1805). 

The widely distrihiitod European M. hiria — which is so 
eminently liable to become naturalized, in houses and culti- 
vated spots, throughout the civilized world — appears, from a 
single example now before me wliich was taken by Mr. Mcdliss, 
to have established itself at St. Helena ; but, like so many 
others of the species alluded to in this j)apcr, it can have nothing 
whatever to do with the real fauna of the island. It has, in 
like manner, been introduced into the Azorean and Madeiran 
archipelagos, in tlni latter of which I have usually mot with it 
crawling on the inner walls of houses. 


Genus 11. TYPiiiEA. 

(Kirby) Steph., 111. Brit. Ent. iii. 70 (1830). 

12. Typhoea fumata^ . 

DerrtmieB fumatusy Linn., Syst Nat. ii. 664 (1707). 

Typh<Ba funuUay WoU., Ool. Atl. 167 (1866). 

, Id., Ool. Heap. 78(1807). 

There is scarcely any insect which has acquired (doubtless 
through human agencies) a wider geographical range than the 
common European T. jhimata\ and therefore it is not surprising 
that it should have been met with by Mr. Melliss (judging 
from a single example which he has communicated to me) at 
St. Helena. It occurs in the north of Africa, and abounds in 
the Azores, Madeiras, Canaries, and Cape Verdes ; and it has 
even been reported likewise from the United States. 
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Fam, 6. Dermestids. 

Genua 12. Dekmestes. 

Linnasus, Syst. Nat. ii. 561 (1767). 

13. Dermeatcs cadaverinm* , 

Demtestei cmlaverinM^ Fab., Syet. Ent. 66 (1776). 

^ Oliv., liMt. ii. 9. 3 (1790). 

domeaficusy (Gebl.) Germ., Ins. Spec. Nov. 85, 143 (1824). 

oadavet^inmy WoU., Ann. Nat. Hist. vii. 301 (1801). 

This widely spread Dermest^^s having originally been dc- 
8cril>ed by Fabiicius (in 1775) from a St.-nefena example, in 
the collection of Sir Joseph Banks, it seems scarcely right to 
omit it from the present memoir, even though 1 do not myself 
happen to have seen a specimen of it from that island. Being 
peculiarly liable to transmission, in various articles of mer- 
chandise and commerce, throughout the civilized world, it has 
been made to acquire a very extensive geographical range, — 
being recorded not only in Europe, but even from South 
America. Mexico, Otaheite, the East Indies. Siberia, Arabia, 
&c.; ana it was obtained abundantly, by the late Mr. Bewickc, 
at Ascension. Speaking of it. in 1861. in a short paper on 
Ascension Coleoptera, I remarted that it belongs to the se- 
cond of Erichson’s sections, in which the third and fourth 
abdominal segments of the males (instead of the fourth alone) 
are furnished beneath with a little circular foasette armed with 
a cone (or convergent fasciculus) of powerful bristles. In 
specific details, it may bo known from its several allies by its 
(olackl upper surface being uniformly and rather densely 
clothea with a coarse yellowish-cinereous pile, by its rather 
elongate and slightly narrow outline, and by its abdominal 
under segments liaving, each of them, two roundish patches 
of darker pile in their centre (gradually diminiahina and ap- 
proodmaiing in each successive segment towards the apex), 
and a Bublunate one at either latorai edge.’’ 

14. Dermestea vulptnua*^, 

DermesUa vuhmuay Fab., Spec. Ins. i. 04 (1781), 

WolL, Col. Atl. 169 (1806). 

, Id., CoL Heap. 79 (1867). 

An example of this almost cosmopolitan Dermeates (which 
is so well characterized by the very minute spinule with which 
the extreme apex of each of its elytra is furnished) was taken 
hy Mr. Melliss at St. Helena ; but the species, which (like 
the D. cadavertnus) is so eminently liable to accidental dis- 
semination along with various articles of commerce and mer- 
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chandise, is of course totally unconnected with the true fauna 
of the island. It has been established equally in the Madeiran, 
Canarian, and Cape Verde groups. 

Genus 13. ATTAaENUS. 

Latreille, Hist. Nat, iii. 121 flH02), 

!♦>. Atfagenus ghriosm^. 

AMrenm Gloriosm, Fab., 8\flt. Kleu, i. 107 (1801). 

j^hrvtstomo f/hriosfp, Motflcii , Eltud. But 140 (1858). 

Att4iycnm Olonoa^y Woll., Aim. IS at. Ilii»t. vii. ilOl (1801). 

Of this prettily fasciated Attagenus — which has acquired, 
through the medium of eomnieree, an almost cosmopolitan 
range — two examples, now before me, were captured by Mr, 
Melliss at Ht. Helena. The species has establislicd itself like- 
wise in flic island of Ascension — where it was taken, during 
April 1800, hy the late Mr. Bewicke ; and it is reported also 
from India, Eastern Africa, and America. 

Fam. 7. Hiaterid®. 

Genus 14. Tkibalus. 

Erichson, in Klug, Jahrb. i. 164 (1834). 

10. IrtbaliM Ar-atriatua^ n. sp, 

T, rotundato-ovolis, picoo-niger, uitidus, ubiquo (in disco levins) 
punotatus ; fronto minutiua punctulata, subHemiciroulori, augulia 
antiois subrectis, oculis parvis, simplici (noc trims versim can- 
nata); olytrorum striie 4 dorsalihm sat profundis, puuctatis, 
usque ad medium ductis, suturali nulla sed ad basim ipsam bre- 
viter arcuatim conspicua, humeredi tenui obli(|ua ; pyjpdio per- 
pondiculori; antonnis podibusque pioeis; tibiis anticis leviter 
circa 6- vol O-denticiilatis. 

. Long. corp. lin. vix 1|J. 

The rather small size and entirely punctulated surface of 
this little Ilisterid, combined witli its semicircular t^ncarinated 
forehead, and the fact of its elytra being totally free from a 
sutural stria (which is only traceable as a very short subscu- 
tellar arcuated impression), affiliate it with the small group 
of ^ecies which constitute the genus Trihalm ; but it seems 
to differ {inter alia) from the whole of them in having jhv/r 
yexY distinct dorsal punctured strite continued to about the 
miadle of each elytron. Apart from other characters, its 
piceous-black hue, subrufescent limbs, and perpendicular py- 
gidium will serve additionally to distinguish it. The single 
example from which the above diagnosis has been compiled 



Mr. T. V* WoUaaton on the Ooleoptera of BL Helena,* 311 

was communicated by Mr. Melliss^ along with his other St.- 
Hclena captures. 


Genus 15. Saprinus. 

Erichson, in Klug, Jalirb. i. 172 (1834). 

^ 17. Baprimis n. sp. 

submetalliciiB, nitidissimus ; capita prothorac^qae ®nosc6ntibufl» 
illo dcnBO punctate, fronto ab opietomate linea transversa distincte 
divisa, hoc versus latera et basin grosso punctato, in disco hevioro, 
ad latora nudo (noo ciliato) ; olytris cyanois (vel subvirescenti- 
cyanois), sat dense rugulosci-punctatis, punctis in disco antico et 
versus humeros obsolotis, striis humeralihus obsoletis, suhhiimerali 
distincta, longe ultra medium postice ducta, 4 dorsalihus ad me- 
dium torminatifl (4‘* in suturahm intogram antico arcuatam 
coeunto); pygidio propygidioque obacurioribus, profundo punc- 
taiis ; antennis pedibusquo nigro-pieeis ; tibiis anticis circa 8-9- 
dentioulatis. 

Long. corp. lin. 3. 

The blue tinge (at any rate on the elytra) and by no means 
small size of this Saprmiis arc somewhat suggestive at first 
sight of the widely spread 8* semijmnetatus ; but the fact of 
its epistomc being divided from the forehead by a strong trans- 
verse line, in conjunction with its sutural stria being complete, 
and uniting in front with the fourth discal one, remove it into 
a totally difierent section of the genus — characterized by such 
North- American species as Javetiy patruelisy and dimidlatt- 
pennisy which, however, appear to be of considerably smaller 
stature and less punctured on the surface. A single example of 
tliis species is amongst the Coleoptera found by Mr. Melhss at 
St. Helena. 

Fam. 8 . Aphodiadie. 

Genus 16. Aphodiuh. 

Illiger, Kaf. Preuss. i. 28 (1798). 

18. Aphodim lividtis*, 

SoarabmuM lividus, Oliv., Ent. i. 3. 86 (1780). 

Aphodiut UvidutyV^ oily Col. All. 178 (1865). 

J: , Id., OoL Hesp. 89 (1867). 

A single example of this widely spread European Aphodtus 
~which occurs throughout northern and western Africa, and 
in the Azorean, Madeiran, Canarian, and Cape Verde archi- 
Mhiffos— is amongst the Coleoptera collected at St. Helena by 
Mr, Melliss 5 but as it is an insect which easily liecomes dis- 
semhiated through indirect human agencies (particularly the 
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transportation of cattle) , I feel satisfied that it has no connexion 
whatever with tlic original fauna of so remote an island. 

Fam. 9. Kutelids. 

(Subfam. Anoplognathides.) 

Genus 17. Adobetus. 

(Eschcholtz) De Castcln., Hist. Nat. des Col. ii. 142 (1840). 
19. Adoretm versutm. 

A, ovato-oblongus, elongatus, deprossiusculus, sat nitidufl, valde 
alatus, brunneus pilisquo b^o^dbu8 cinoreis domissia parce irro- 
raiuB; capite prothorac^'que obscurioribus, illo mogno rugose 
pun eta to, clypeo semicirculari ad margin em recurvo, oculis maxi- 
mis, hoc brevissirao marginato grosse punctato, ad latcra rotun- 
dato, angulis auticis porrectis, postiois rotundato-obtusis ; elytris 
elongatis, punctato-nigosis (punotis, saltern majoribus versus la- 
tera, subseriatiin (Ii 8 i> 08 iti 8 ), parce longitudinahter costatis ; an- 
tennis pedib usque nifo-forrugineis ; tibiis anticis extus ^-dontatis ; 
unguiculis iuaeijualibus. 

Long, corp, lin. 

Adoretm vestUm, Bohem. [nee Roiche, 1P47J, Ros.Eugen. 56 (1858). 
versutuSf Ilarold, Col. Hefte, v. (1800). 

An Adoretm which appears to be rather common at St. 
Helena. It may be known amongst the few LamellicomB 
here enumerated by its narrowish, oblong outline, less convex 
body (which is sparingly clothed with a short, decumbent, 
cinereous pile) and more yelhwish A>rovfX\ hue, by its rather 
large head, greatly developed eyes, and semicircular clypeus, 
by its extremely abbreviated prothorax and subcostate, nigu- 
lose elytra, and by its unequal claws. The examples from 
which I have drawn out the above diagnosis were captured 
by Mr. Melliss. 

Fam. 10. Dynastidffi. 

(Subfam. Pentodontides.) 

Genus 18. IIetehonychus. 

(Dcjean) Burm., Handb. der Ent. v. 90 (1847). 

20. Ileteronychm arator, 

Searahaus arator^ Fab., Ent Syst. i. 38 (179^. 

Oeotrtipee arator. Fab., Syst. lieu. i. 21 (1801). 

Heteronyckue arcAor, Burm., loo. cit. 94 (1847). 

SancUetllelenat, Blanch., Voy. P61e Rud, iv. 105, pi. 7, f. 6(1853). 

— aratoTf Woll., in Joum. of Ent i. 210 (1861). 

The South-African //. arator appears to be common at St. 
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Helena — where it was taken by the late Mr. Bewicke in 1860, 
and subsequently in considerable abundance by Mr. Melliss. 
It is con8j>ecific with the insect characterized by Blancliard in 
the entomological portion of Dumont d’Urville’s ^ Voyage au 
P6le Sud sur les Corvettes T Astrolabe et la Zel<5e’ (p. 105, 
pi, 7. f. 6) under the title of i/. Sanctw-^llelence. 

Apart U'om its numerous and strictly generic characters, the 
H. arator may at once be known from the two species of 
Mellisaim by being rather smaller, darker, brighter, and more 
cjrlindric, by its clypeus being more rugose, and bisinuated 
(instead of tnincate) in front, by its prothorax being un- 
sculptured, and by the punctures of its elytra being distributed 
in regular striie. Amongst other features, its antenna* are 10- 
(instead of 9-) .articulate, its propygidium is fumisliod with 
two long file-like divergent bands for the purpose of stridula- 
tion by friction against the inner surfiice of the apex of its 
elytra, and its wings are fully developexl. 

Genus 19. Mellissius (nov. gen.). 

Corpus crassum, supra nudum, subtus pilis longis robustis obsi- 
tura : capiie triangulari, clypeo apice truncato, nccnon ibidem atque 
Rubito in genia (ante oculos) plus minus inerossato rocurvo, f route in 
medio vel obsolete vel conspicue tuberc idatn : prothorace magno, 
oonvoxo, ad latera subcequaliter valde rotundato, in utroque sexu 
nisi fallor (certe in mosculo) simplici, nec aiitice impresso; pro- 
stemali lobo (inter coxas anticos) brevi, piloso : ictUeUo semicirculan- 
triangulari : alts minutis, obsolotis ; histrumentis Btridulantihus aut 
fere nullis, aut propygidium pliculis brovibus tuberculisve trans- 
verais ubique dense asperantibus. Antennoe 9-art®: art®. I™® elou- 
gato, robusto, subclavato, subflexuoso, brevi transverse, 3^^ 
minore breviore, 4*®, 6*®, 6^® gradatim paulo crescentibus, roliquis 
olavam magnam, foliatam, ovalem, d-articulatam efiiciontibus. 
Lahrum clypeo absoonditum. Mandibulcr come®, robust®, subtri- 
angolares, concav®, apioe inourv® obtus®, oxtus setis longissirais 
instruot®. Mcuxillarum Johus intemus obsolotus, externus latus, 
auboblongua, setisque longissimis ubique obaitus. Palporum maxxL 
larmm artituhu uliimua obovato-oblongus, lahlaJium subobovatus. 
Mmtwm (ligulam ocoultans) elongate ra, subtriangulare, comeum, 
pilis longissimis obsitum. Pedes fossorii, robusti, subesquales : tibiis 
anticis ©xtiw fortiter tridontatis, posterior ibus apic© truncatis ciliatis ; 
tarsortm articxdo hasilari subtriangulari, ultimo nuyuieulis ©qnalibus 
armatOp 

The structural features of the group which I have enunci- 
ated above bring it into close proximity to the Australian 
gene^ Cheircplatvs and Isodon ; but a reference to the dia- 

f noeis will show that it is abundantly distinct from them both. 
Inlike them, also, it app^rs, at any rate in one of the tW4:> 
AnnMe&Moff, N, Hist, ^r^ 4. Vol, iv. 23 
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gpecicB described below, to hare origans for slight atridulation ; 
and its prothorax is apparently entire in both sexes (for as it 
is BO in 15 males which are now before me, we may conclude 
hforticyri that this is equally the case in the opposite sex): and 
its anterior male tibiae are not enlarged as m Cheiroplatys^ 
The Mellissii are practically apterous, their wings being very 
small and rudimentary, and they st^em to be eminently fossorial. 
In its simple (or unimpressed) prothorax the genus agrees 
with tlio Eur^ean and African group Peniodon ; but, apart 
from other differences, the members of the latter have tneir 
organs for stridulation exceedingly conspicuous, occupying, 
however, the central part only of the propygidium. 

I have had much {ueasure in retaining for the present genus 
the name proposed for it by Mr. Bates — in honour of J. C. 
Melliss, Esq., who has supplied the greater portion of the 
material for this memoir, ana to whose researches we are con- 
sequently indebted for the additional light which has been 
thrown iqion the small but highly interesting fauna of St. 
Helena, 

21. Mi Utssius eudoxus^ n. sp. 

3f. crassua, subquadruto-ovatus, rufo-piceus, nitidus ; capite grosse 
ruguloso-punctato (fere acabroso), clypeo lato subtriangulari 
apice trunoato et ibidem paulo recurve lateribus anguste margi- 
nato ; iirothorace magne. convexo, grosse pimctato, angulis antiois 
subporrectis acutiuHcnliH, posticis rotundato-obtusiB, ad latera 
rotundato, in medio vix subangulato, longe fulvo-ciliato ; olytris 
Bubquadratis sed pone medium latiusculis, apice subtruncato-ab- 
brevialis (angulis suturalibus psulo rotundatis), propygidium 
transversum subla^ve (mucronibus valde transversis perpaueb 
Bolum in medio parcissime adspersum) omnino occultantibtts, 
grosse Bubmalleato-punctatis (punctis sat profundis et perpaucis 
quasi in sulcis obsolotiBsimis undulatia evanesoentibus, pmter 
sulcum Buturolem rectum, obsolete dispositis) ; pedibus robustis, 
fosfloriis, folvo-pilosis. 

Mas clypeo postice in medio obsolete tuberculsto (vlx cornuto), 

Fesm. adbuc latet. 

I^ng. corp. lin. 7-8 j. 

Scaralkpus eudoxm, in Boj. Cat. 168 (1837), 

Although small for the DynasHdaSy this species and the fol- 
lowing one are the largest of the Lamelhcoms which hare 
hitherto been detected at St. Helena ; and while both of them 
may be known by their thick, ovate-sauarish bodies (they 
being rather widene^ posteriorly), tlieirbsld though sculptured 

S er surfaces, their strong fossorial ciliated legs, ana their 
»-piceous colour, the M. evdoxus (which is, on the average, 
a trine smaller than Xht (dumbratus) is further conspicuous ny 
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being the more shining and deeply punctured of the two, by 
its clypeus being wider, less margined at the sides, and less 
recunred at the tip, and by its elytra (some of the punctures 
of which have a faint tendency to arrange themselves in very 
obsolete, evanescent, longitudinal, flexuous grooves) being not 
only less Btraighth truncate (or more rounaed-ofF separately) 
at their apex, but likewise concealing altogether the propygi- 
dium — which is straight and transverse (instead of being tri- 
angular), and 80 destitute of asperities (there being traceB of 
on^ a very few transverse plaits, oi short, broken file-like 
ridges, in the centre behind) that I am exceedingly doubtful 
whether the insect is able in reality to stridulate. 

The M, eufioxtts seems to Ik* thoroughly indigenous to the 
island, and found principally in cultivated regions of a rather 
high altitude — according to Mr. Melliss, by whom the X2 ex- 
amples from which the above diagnosis has been compiled 
were collected. It appears, however, to have bt».en brought 
from St. Helena many years ago ; for it is cited in Dejean’a 
Catalogue under the nanu* of Srarahwns etfdoxm ; and 1 am 
mformed by Mr. C. O. Waterliouac that there are two speci- 
mens (likewise unquestionably males ’^) in the British Mu- 
seum which had been placed aside as in all probability the 
type of some undefined group, and which are evidently con- 
specific with tlio present insect. 


22. Mellissins adinuhratiiSj n. sp. 

M. crassuB, subquadrato-ovatus, rufo-piceiis, eubopacus ; capita in- 
lequaliter punotato» fronte fore irapunctata ; clypeo triangulari 
apioa truncato et valde recurvo, lateribns grosse marginato ; pro- 
thoraoo magno, convexo, grosse sed leviter punotato, angulis an- 
tiois porreotis, acutis, posdeis rotundato-obtusis, ad latera rotun- 
dato, in medio subangulato, fdlvo-ciliato ; elytris subquadratis 
sad pone medium latiusoulis, apice recta truncato-abbreviatis 
(angulis suturalibus subrectis), propygidium subtriangulare (mu- 
cronibus transvarsis dense asperatum) vix ocoultantibus, grosse 
sad leviter submolleato-piinctatis (punctis nuUo modo in seriebus 
longitudinalibus, linea levi suturali excepta, dispoaitis); pedibna 
robuetis, fossoriis, paroe fulvo-pilosis. 

Mas clypao postioe tuberculo medio magno oonspirue cornuto. 

Fern, a&uc latet. 

Long. oorp. lin. 

Amongst 16 examples, collected by Mr. Melliss and belong* 
ing to the present genus, there arc three which are rather 
lar^r and nearly opake (the remainder being shining), and 
with the obscure frontal tul>ercle developed into a distinct 
corneous process, so that my first impression was that they 
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were evidently the opposite sex of the smaller form — though, 
at the same time, if males (as their CMimparatively armed cly- 
pens would imply them to be), I should have been driven to 
the anomalous conclusion that the individuals of that particular 
sex were the larger and less brilliant of tlui two [ and more- 
over, on examinaium^ so many other characters presented 
tbeiiiselves that I liegan to feel doubtful whether tiicy wore 
not, after all, specifically distinct. I therefore sent two of them 
to Mr. C. (). Waterhouse, of the l^ritish Museum, who has 
lately paid considerable attention to the Lanielliconis, and he 
is deciaedly of opinion that tliey cannot be referred to the 
same species as the other examples whicJi I forw^arded to him. 
Indeed Mr. Waterhouse, has shown by dissection that these 
two opake ones are males ; and as 1 have myself since opened 
the abdomen of the third, as well as those ot eleven out of the 
12 brighter individuals, and find them all to be males likewise ! 
there can W no longer any question that the two are positively 
distinct*. 

Assuming therefore that the above opinion is correct (and 
it is difficult to see how it can be otherwise), the M, adumbratu9 
recedes from the eudoxns in being more opake and (on the 
average) a little larger, in its sculpture being altogether shal- 
lower and less rough, in its frontal tubercle (though I can 
only vouch for the male sex) btiing very much more developed, 
in its clypeus being narrower, more coarsely margined at the 
sides and more r(*curved at the tip, in its anterior prothoracic 
angles being rather more porrect and acute, and in its elytra 
{none of the punctures of which have apparently any decided 
tendency to be longitudinally distributed in obsolete flexuouB 
evanescent grooves) being more straightly truncate l>ehind (or 
with the sutural angles less rounded-orf), so as to expose a 
portion of the propygidiuin — which is itself more triangidar 
(or pointed in the centre), instead of being separated from the 
pygidium by a straight suture, and is likewise roughened all 
over (very densely so in the middle) with short transverse 
plaits or tubercles (well separated from each other) which 
clearly are employed by the insect for the purposes of stridula- 
tion. This stridulating-power is very important ; and I doubt 
whether the preceding species can stridulate (at any rate 
audibly so to us) at all : for its propygidium, which is entirely 
concealed by the apical portion of tne elytra, is comparatively 
bright and unsculptured, an extremely few and distant trans- 
verse plaits in the hinder central region being alone traceable. 

* The twelfth of these more polished examples was imperfect, and 
had lost its abdomen ; but it difiered in no respect, that I could perceive, 
from the rest. 
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Fam. 11. Xlateridn. 

Genus 20. Heterodeiies. 

Latreille, Ann. de la Soc. Ent. de France, iii. 155 (1834). 

23. Ileteroderes puncticollisj n. sp. 

H. elliptico-olongatus, subnitidus, niger pilisque brevibus demissis 
fulvis parce vestitus ; capite prothoraceque dense ct profundo 
punctatis punctulisque minutissimis intormediis irroraiis, hoc 
ma^o, convexo, in medio coh'opteris latioro, angu^ posticis 
valao productis acutiBsimis ct oannulis binis iiistmctis, in disco 
postico obsolete canalicnlato, boai transversim declivo sed in 
media parte ipsisnima (pone scutoUum) elevate; elytris grosse 
argutequo cronato-striatiH, in interatitiis punctato-rugulosis ; 
antennis, palpis ^Kidibiisquo rufo-ferrugineis ; tarsonim art® 3**® 
siibtus late bilobo. 

Long. oorp. lin. 4^. 

I am informed by Mr. Janson that the two examples from 
which the above diagnosis has been compiled^ and which 
Mr. Mellias captured at St. Helena, are well distinguished by 
the very deep and close punctation of their head and (largely 
developed) prothorax from all the species of Ueterodcre^ with 
which he is acquainted. Amongst other characters, the species 
may be recognized by the much enlarged lobe, or lacinia, with 
which the underside of its third tarsal joint is furnished, by its 
almost black surface, which is sparingly clothed with a shoi-t 
decumbent fulvescent pile, and by its rufo-ferruginous limbs. 
It is a somewhat remarkable fact geographically that the only 
Elatcrid hitherto observed at St. Helena should bo a mcmlier 
of the genus which occurs also, in a single representative, at 
the Azores and Cape Verdes ; whilst the equally rare Madeiran 
and Canarian exponents of that large department of the Coleo- 
ptera belong to a totally different group. 


Fam. 12* CleridsD. 

Genus 21. Corynetes. 

Herbst, KSf. iv, 148 (1791). 

24. Corynetes rujipes 

Anobtum ru/ipss, Thunb., NoV. Ins. Spec. i. 10 (1781). 

Oofynetss WoU., Ool. Atl. 209 (1866). 

Col. Hesp. 102 (1867). 

The common European C. rufipes^ as. at Ascension and in 
the Canarian and Cape -Verde aichipelagos, appears (judging 
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from three examples now before me which were captured b^ 
Mr. Melliss) to have established itself at St. Helena ; but as it 
has equally become naturalized, through the medium of com- 
merce, ill most parts of the civilized world, it is of course 
totally unconnected with the real fauna of the island. 


Fam. 13. Ptinidas. 

Genus 22. Gibbium. 

Scopoli, Tntr. ad Hist. Nat. 505 (1777). 

25. Oihbium scotias^^, 

Ptxnm acoitaty Fab., Spec. Ins. i. 74 (18.H1). 

Gibbium acotiasj Woll., Col. Atl. 214 (18(35). 

A single example of this European Ptlnid is in tlie St.-He- 
lena collection of Mr. Melliss ; but the species, of course, is a 
mere importation, and might perhaps l>e found more plentifully 
if searched for in the warehouses and town. It appears, iu 
like manner, to have become established at Madeira. 

Fam. 14. Anobiad». 

Genus 23. Anobium. 

Fabricius, Byst. Ent. 62 (1776). 

26. Ajiobtum velatum*, 

Anobium velatumy Woll., Ins. Mad. 276, t. v. f. 3 (1864). 

, Id., Cat. Mad. Col. 92 (1857). 

, Id., Cat. Can, Col. 249 (3804). 

, Id., Col. Atl, 226 (1865). 

A single example of an Anobtum which was taken by Mr. 
Melliss in Bt. Helena appears to me to be too close totheMadeiran 
A. velatum to admit of its being separated from that species, 
though perhaps its elytra are not quite so strongly punctate- 
striate. Its extremely olonptted suberect pubescence renders 
it more in accordance with the A, velatum than with the Cana- 
rian A. vilhmm of Brulld, though in point of fact the two 
species are so intimately related that I cannot feel quite sure 
that they are more in reality than modifications of a single 
plastic form. If my ^niecture, that in tlie more northern 
archipelagos these particular species are considerably attached 
to the old vine-trees, is correct, it is more than probable that 
the one now before me may have been accidentally imported 
into St, Helena. 
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27. Anohium panicenm* , 

DtrmegUts panioeut, Linn., Faun. Suec. 481 (1761). 

Anobium paniceum. Woll., CoL Atl. 227 (18^). 

Id., Col. Heap. 109 (1867). 

I need scarcely add that the almost cosmoj^litan A. pant- 
ceum (a few examples of which are amongst Mr. Melliss^s in- 
sects irom St. Helena) is a mere accidental importation into 
the island, and has no kind of connexion whatsoever with the 
true*taiina, the presence of such species in any local list being 
merely dependent upon the amount of diligence with which 
the warehouses and stores may happen to have been searched. 
The A. paniceum has, in like manner, become established in 
the Azorean, Madeiran, Canarian, and Cape -Verde archipe- 
lagos. 

28. Anohium striatum*. 

Anohium striatum, Oliv., Ent. ii. 16. 0 (1790). 

» WoU., Col. Atl. 227 (18(J5). 

Like the last species, the present common European Ano- 
hium has (iudring from a few examples which were captured 
by Mr. Mell is^ become established at St. Helena ; but it has, 
of course, no more to do than that equally cosmopolitan insect 
with the original fauna of the island. It has been naturalized 
in like manner in the Azorean, Madeiran, and Canarian 
groups. 

29. Anohium confertum*^ n. sp,? 

A. oyHndricum, fusco-nigrum, ubique niinutissime et densissime 
subgranulato-punctatum pubeque brevi domissa cinorea vestitum ; 
prothorace simphci, transTorso, poetioe elytrorum latitudine, 
angulis anticis subroctis, postiois paulo magis rotuudatis, ad latera 
subrecto eubrecurvo ferrugineo ; elytris obsolete longitudinaliter 
Bubstriatis fsed punotis majoribus oarentibus) ; antennis pedibus** 
quo inaoqufuiter pioeo-ferrugiueis, tarsia clarioribus. 

Long. oorp. lin. 1 j. 

Having no information concerning the precise places of 
capture of Mr. Mdliss’s various Coleoptcra, 1 cannot but look 
with suspicion upon a single example of an Anohium now be- 
before me, as having in all probability become introduced into 
the island and been found by him in some house or cultivated 
•pot ; yet, as it is well characterized by its very peculiar sculp- 
ture, and I cannot identify it with any member of the genus 
to which I have had access, I have thought it desirable to 
enunciate the species on the chance that it will be ascertained 
to have been undescribed. Apart from its cyliiidric but not 
very elongated outline^ and (for an Ambium) rather dark hue, 
it may be known by its transverse prothorax, which has the 
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Bides somewhat straight, slightly recurved, and ferruginoUB, 
by its fine and short (but not very dense) cinereo-sericeous 
piil^escence, and by its entire surfacic being most minutely and 
clost'.ly punctulatea, the punctures being so crowded together 
as to cause tlie surface to be dull and to appear at first sight 
to be alutaceous, or even coriaceous. Its tdytra are obsoletely 
striated, but without any intermixture of larger punctures. 

Fam. 15. Bostrichida. 

Genus 24. Rhizopertha, 

Stephens, 111. Brit. Ent. iii. 254 (1830). 

30. Rhizopertha hifoveolata’^ . 

lihyzopertha htfcveolatay Woll., Ann. Nat. Hint. ii. 409 (1858), 

Rhtzffpertha , Id., CoL Atl. 282 (1806). 

, Id., Col. Ilefip, 110 (1807). 

I have little doubt that the present Rhizopertha has, like 
the R. pusilla^ become naturalized in the island through the 
medium of oommorco ; and it is possible therefore that it may 
be ascertained eventually to liave been described by some 
prior title to that which 1 myself proposed for it in 1858. Be 
this, however, as it may, it seems to be conspecific with the 
insect which was taken by Mr. M. Park out of a cask of 
Hour ” at Madeira (in the Funchal custom-house), and likewise 
with an example which 1 captured in a qiiinta at Catharina, 
in the interior of St. lago, of the Cape Verdes. Utiless I am 
much mistaken, there are many examples of it in the collec- 
tion at the British Museum l)earing labels which show how 
widely the insect has become disseminated, through human 
agencies, over distant parts of the civilized world, 

31. Rhizopertha puailla* . 

Sf/nodendron ptmUumj Fab., Ent. Syst. v. (Suppl.) 166 (1798). 
Ithuzapertha pmilla. Btaph^ loc. cit. 354 (1630\ 
lihw^>eriha , WoU., Col. Atl, 282 (1866). 

Like the last species, the almost cosmopolitan R. pusitta 

S )ear8 (judging equally from examples of it which were 
en by Mr.Mellissj to have become established in the ware* 
houses and stores of St. Helena, just as it has in the Madeiran 
archipelago and elsewhere. 

Fam. 16. Tomicidn. 

Genus 25* Tomicus. 

Latreillo, Hist. Nat. des Ins. iii. 203 (1802). 
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32. Tomicm mmulusy lu sp. 

T. cylindrioas, nitidus, nigro-piceus, pilisque longiusciilis suborectis 
fulvoscentibufl parco obsitus ; prothoraco araplo, subalutaceo, pos- 
tice evidenter punctulato, mox ante medium subnodoso-convexo, 
antice dilatato obtuse rotundato necnon mucrouibus asperate; 
elytris levitor Btriato-punctatis punctulisque minoribus in inter- 
fititiis uniseriatim notaiis, ad apicom retusis, parte perpeudioulari 
dentibus sublateralibus duobus submqualibuB (sc. Buperiore ot in- 
feriore) ac perpaucis lateralibus mmutissimijs granuliformibus 
utrinquo ormata ; antenuis pedibusquo tostaceo-ferrugineis. 

Long, oorp. lin. 1^. 

The single specimen from which the above diapioais has 
been drawn out, and which was captured at St. Helena by 
Mr. Melliss, has much the general appearance, at first sight, of 
the European T. aajceseni (which occurs likewise in the Azo- 
rean, Madeiran, and Canarian archipelagos) ; but a closer in- 
spection will show not only that it is a little larger and more 
pilose, with its protliorax less alutaceous and more distinctly 
punctulated behind, but that its elytra arc more retuse (orper|)en- 
dicularly truncated) at the apex, and tliat each of them is armed 
with (in addition to smaller and granuliform ones) two robust 
acute spines. This latter character, apart from its less shining 
and more evidently punctulated prothorax and darker hue, 
will equally separate it from the 7 . perfbransy a species closely 
resembling the saxeseni^ and which has been found in the 
Madeiran and Cape-Venle archipelagos (where, however, in 
all probability it has become naturalized accidentally through 
human agencies). What the exact habit of the St.-Helena 
species may be, I cannot tell ; but, if found in the higher dis- 
tnets of the island, at a distance from the towns, it is of course 
possible (though I should scarcely think likely) that it may be 
truly indigenous. 

Fam. 17. Hylesinids. 

Gtenus 26. Hylurgub. 

Latreille, Gen. Crust, et Ins. ii. 274 (1807). 

88. HylurguB Itgniperda* ^ 

BontrkikuB Ugniperda. Fab., £nt. Syst. i. ii. 367 (1792). 

IlyturguB Hymperthf WoU,, OoL Atl. 260 (1806). 

As in the Azorean, Madeiran, and Canarian groups, the 
European H. ligniperaa appears gudring from example of it 
which were captured by Mr. Mellis^ to have become natu- 
ridized at St. Helena ; but as it is an insect which is eminently 
liable to accidental transmission along with trees of the pine 
family, its presence in even so remote an island may perhaps 
be accounted for. 


[To be continued.] 
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XXXVIL— O/i the Generic Identity of Climaxodus and Ja* 
nassa, two Fossil Fishes related to the Rays, By Albany 
Hancock, F.L.S., and Thomas Atthey. 

[Plate XII.] 

When the paper on the toetli of OUnicLXodus Ungnaformis was 
published^, it was not thought desirable to hazard an opinion 
as to their arrangement, or whether tliey were palatal or man- 
dibular, or wlieth(*r or not they belonged to t)Ot]i the upper 
and lower jaws. Since then we have obtained information 
that throws much light on the subject of these curious dental 
organs. 

Mr. Howsc having called our attention to some well-pre- 
served sjiecimens of the teeth of Janassa hituminosa of Miin- 
sterf, from the Marl-slate, it was at once obvious, as pointed 
out by that gentleman, that they were closely related to those 
of Chmturodus — so closely, ind(*ed, that they seem to be generi- 
cally the same. The differences are only those of proportion, 
there being not a single character of importance to distinguish 
one from the other. 

The teeth in both forms arc depressed and elongated in the 
antero-posterior direction, and tajier a little backwards; in 
front there is a wide concave margin, which, standing up like 
a scoop or dredging-bucket, is the cutting-edge ; benind this 
the sunace is covered with transverse imbricated ridges, form- 
ing the grinding or crushing portion ; and further down, on a 
lower plane, the broad depressed root projects backwards and 
downwards for a considerable distance. In profile they pre- 
sent a sigmoid curve, the frontal scoop-like jKirtion stanaing 
up in the direction of the oral cavity, the jiosterior or root 
extremity being turned downwards in tne opposite direction* 
llie alx)ve description will do equally well for either Cif- 
rnaxodus or Janassa, Our Coal-measure species, however, C, 
lingufeformis^AXXhe:^^ is considerably wider in proportion to 
its length, and the transverse imbricatt^xl ridges ore stronger 
and much less numerous than they are in Janassa hituminosa. 
But C, imbricatus^WGoy^ from the Mountain Limestone, seems 
somewhat intermediate between the two ;,it is proportionally 
narrower, and the ridges are much finer than in C. linguos-^ 
formts. 

From these teeth alone the generic identity of all the three 
might be safely predicated ; but there is further evidence in 
proof of the fact, Climaxodm and Jarmssa are both provided 
with two kinds of teeth. Those already indicated may be 

* Auntla of Nat. Hist. ser. 4, voL ii. p. 821. 
t Beitriige sur Petreflictenkundf*, Heft 2. p. 38, tab, 15. f. 10^14, 
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looked upon aa the principal or primary dental organs ; tlie 
other kind or the secondary, in the two genera, resemble each 
other iust as closely as do the primary ; and it is interesting 
to find tliat these secondary teeth agree pretty closely with 
some of those included in the genus Petaloaus of autliors, only 
thw are oblique. 

In Janassa the association of these Petalodontoid teeth with 
the primary ones is too obvious to be called in question. In 
this form the two kinds arc actually found arranged in order 
side by side. Tliis is proved by the specimens already re- 
ferred to and by MUnster’s excellent figurt‘i?. The Petalodon- 
toid form has likewise! been obtained ass4X!iated on the same slab 
with the primary teetli of CUmaxodua. Wt! have in our pos- 
session a small slab, not so large as the palm of tlu' hand, on 
whieh there are seven primary teeth, three or four of which 
lie in their natural ix)sition. On this slab there are likewise 
three of the Petalvaontoid fonn, two being in contact with the 
primar}" tiM'tli, and apparently not far removed from their 
original position. 

Six or seven other H})ecimens of these secondary teeth have 
occurred scattered in the same shale in which the primary teeth 
are found. The secondary teeth have* a certain resemblance 
generically to the jmmary teeth, and specifically they have cha- 
racters in common with their respective primary teeth. Never- 
theless tliey are scarcely generically distinguishable from the 
Petalodm of authors, though they are, as already stated, oblique. 

Having said thus much with respect to the external charac- 
ters of the teeth themselves in the two gejiera in question, we 
must now make some remarks about their arrangement in the 
mouth. In Janaasa it is clearly demonstrated, both by the 
specimens and fiffurea bt*fore alluded to, that the teeth are 
similarly arranged in both the upper and under jaws. In this 

f ^enus they art» placed in slightly arched transverse rows, the 
aargest symmetrical primaiy tooth being situated on the me- 
dian antero-posterior line, and projecting a little in advance 
of the others. On each side of this there are two similar teeth, 
but somewhat less, the outside one being twisted obliquely ; 
the row is then terminated on either side by one of the Petalo- 
dontoid fewrm. There are therefore seven teeth in each row, 
mciuding both kinds — five primary, two secondary, Miinster 
represents five or six such rows in close succession from back 
to front, the teeth and rows gradually diminishing in size 
forward. It is evident, then, that the arrangement of the 
biiecal armature more closely resembles that of the Rays than 
the Cestracionts or Sharks ; and, indeed, notwithstanaing the 
difference in the teeth themselves, in thcii arrangement they 
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agree in a remarkable manner with those in MyUobatia aquxUk 
and Zygobatis marginata — a relationship which was recog- 
nized by Agassiz^. In the extraordinary dental apparatus of 
these two interesting forms the teeth or plates arc placed 
crosswise on the anterior portion of the jaws in rows succeed- 
ing each other from bac*k to front. The largest primary tooth 
is m(*diaii: on each side of it there are two other primary 
teeth, both of which arc small in the first genus, and only one 
in tlie second ; all these teeth arc chaveterized l)y having six 
sides ; and each row is flanked by a small or secondary t(X)th, 
distinguished by liaving only five sides. Thus it appears that 
each transverse row is comjiosed of seven teeth, five of which 
may be looked upon as primary, two as secondary, arranged 
exactly as the teeth are m Janassay and agreeing with them 
exactly in numlK'T. 

Now it cannot be doubted that the disposition of the teeth 
is the same in Olimcucodiia as it is in Janassa ; and in fact the 
specimens of the former, on the slab nreviouslj mentioned, 
verify this assertion when aided by the light derived from the 
latter. Alone perhaps these spt^cimens might have justified 
the infereiKHi ; but taken in connexion with what is known re- 
specting Janassa, there can now be no hesitation upon the 
subject. Indeed the large, symmetrical, central teeth of two 
rows lie in proper order one over the other ; and in contact 
with the upper one, and side by side with it, is the first lateral 
tooth in its exact true position ; and a little further away, but 
almost touching it, is a secondary tooth, apparently belonging 
to this side. Overlying the first, lateral, primary tooth in 
front are the distorted remains of what seems to be the second 
lateral tooth. On the other side of the central tooth, and some 
little distance from it, is another primary tooth, which, from 
its oblique form, is undoubtedly tne second lateral tooth ot 
this side : it lies in juxtaposition to its flanking Petalodoiitoid 
tooth. All these teeth, with the exception of that last named, 
lie with their crowns up{)ermo8t, and belong to one row ; the 
central tooth and the tnree lateral teeth of one side are all 
present, and lie nearly in their natural order ; and the second 
lateral tooth and the secondary tooth of the other side are not 
far removed from their right position. So here we see a whole 
row of seven teeth complete, with the exception of one of the 
first lateral teeth. Two other small lateral teeth are on the 
same slab, and rest with their faces downwards, or in the 
opposite direction to those already spoken of. These belong 
apparently to the opposing jaw, and both lie in contact with 
the large central teeth ; and one of them, as an opposing tooth, 
* I^oiwons Fossiles, tome iii. p. 376. 
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occupies its correct position by the side of the upper central 
tooth. A third Petalodontoid tooth lies a little apart, and pro- 
bably belongs to this jaw. 

On another small slab recently obtained there is a fine speci- 
men of a second lateral tooth associated with a secondary tooth. 

From the above it appears that there is evidence enough to 
show that in Climojcoaus^ as in Janassa, the teeth are placed 
in transverse rows of seven t(‘eth each, one being symmetrical 
and central, and six lateral, three .on each side, the extreme 
lateral tooth on either side being Petalodontoid in fonn, that 
there are more rows than one, and that they are placed in both 
upper and under jaws. In fact it is quite eviaent, not only 
that the teeth in Cliniaxodas agree in external character 
with those in Janassa, but that they also agree with them in 
the mode of arrangement. 

The minute structure of the teeth in the two so-called ge- 
nera is very similar. In both, the centre of the tooth is com- 
posed of osteo-dentinc, having branched anastomosing medul- 
lary canals, which are for the most part arranged lengthwise, 
and give off from their sides rather coarse tubules into the 
surrounding matter. The canals likewise send off compara- 
tively small branches, which subdivide dichotomously as they 
approach the periphery of the tooth. Here many of them 
aout perpendicularly to the surface. The walls of these small 
branches assume the character of dentine, and the interstices 
between thorn are filled up with opaque white matter — j)roba- 
bly cement ; so that, by the unequal wear of these peripheral 
components, the surface of the tooth is always kept rough, 
having the granular and punctate appearance before spoken 
of. VlTien quite fresh, there is a thin film of enamel cover- 
ing the surface ; but this seems to disappear rapidly with 
the use of the tooth. 

The teeth of both Climaxodus and Janaasa agree with the 
above general descripiion; but in the latter the material ap- 
pears more dense, and the cement is in greater abundance and 
IB distributed more regularly than it is in Climaxodus ; con- 
sequently it is found to assume a pretty regular reticulated 
app^ance on the surface when a little worn down. 

The generic identity, then, of Climaxodus and Janassa 
seems pret^ cejrtain ; and as the latter was established many 
years (1882) before the former (184^, the genus Climaxodus 
must merge into that of Janassa* Ultimatdy, perhaps, JPeto- 
hdus will oe found to be more closely related than can at pre- 
i^ent be demonstrated ; for it is not only in the Petalodontoid 
form that a resemblance is observed, but likeudse in the primary 
teeth themselves, which shour a remarkable similarity in ge- 
neral form to some of the Petalodontes, 
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Prof. M‘Coy seems to think that his Climaxodus imbricodua 
is related to PwcilodiiB, The relationship, however, with this 
genus seems to ns to be remote, though it may have some cha- 
racters in common with Janaasa, 

The bodies of those two fishes, Janaaaa and ClimaxoduSy 
were covered with shagreen. In the former it is beautifully 
preserved, tlie granules being highly polished, irregularly 
roundecL with one side a little flattened and obtusely denticu- 
lated. On the small slab, with numerous teeth of CUmaxoduSj 
alreacly noticed, is a great quantity of granular matter, but 
the granules are much disturl)ed ; a few, however, are well 
displayed, and show considerable resemblance to those of 
Jamissa ; but the denticulations at the side are produced into 
sharp points, and the surface is undulated. 

Although CKmaxodua linguaformia was pretty fully de- 
scribed in the paper already referred to, we will make, on the 
present occasion, some general remarks on the teeth in our 
possession, and also redescribe them. 

The species cannot Ik*, considered common, though we have 
obtained eighteen primary teeth in the shale at Newsham and 
elsewliere, and <ught of the secondary or Petalodontoid form. 
Thu largest of the former is If inch in length, including the 
root, and upwards of f inch wide at th(‘. broadest part. The 
smaller are not more than f inch long, and are oblique : these 
are the second primary teeth. There are throe about this size 
in the collection. "We have one, however, which, from its 
obliquity, is undoubtedly a lateral tooth, that is only f inch 
in length. Th^ are ovate, depressed, with the broad extre- 
mity anterior. The crown is upwards of two-thirds of the entire 
length, and is divided into two jKirtions, anterior and posterior; 
the former is a wide, hollow, arched, scoop-like cutting- 
margin, which in some siiecimens is oWurely and minute^ 
crenulate^ or deiiticulatca, and is usually quite sharp : this 
portion occupies the anterior third of the crown ; the posterioiv 
two-thirds is shield-formed, somewhat convex, with the point ‘ 
directed backwards and the sides evenly arched outwardly, 
This is the crushing- or grinding-surface, and is traversed by 
s^ong transverse undulated ridges imbricated forward^ and 
divided by wide deep grooves. In fully developed specimens 
there are six such ridges ; but the number varies, some having 
four, others five ; and in the smab^ second lateral, oblique in- 
dividuals there are only three. The ridge^j bend upwards at 
the sides, and usually arch a little forward at the centre, 
where they arc most strongly undulated and sometimes deeply 
notched and angulated, roughened and granulated. But they 
vary considerably in these respects, some being almost smooth ; 
and ill one of our sj)ccimeris all tne ridges are comparatively 
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even, though here and there alight undulations are perceptible. 
From tliis comparatively smooth state there is every degree of 
undulation to the most rugged. In fact, the smoothness is 
very much owing to wear ; and in such specimens this portion 
of the crown is generally much reduced in thickness. The 
form of the grinding division of the crown also varies con- 
siderably. We have said that the sides andi outwards; they 
are, however, not unfre(|uently quite straight ; and when this 
is the case, and the anterior ridge is free from undulations, the 
area assumes the form of an equilateral triangle, with one of 
the angles directed backwards ; in two or three R])ecimen8 the 
area is even wider than long, with tin* latiTal angles more 
acute than usual. In such individuals the scoop-like cutting- 
margin occupies half the crown. The rcK)t is a wide plate as 
broad as the tooth, and tapers slightly backwards ; behind, it 
is rounded, convex above and concave bedow, and projects 
backwards on a lower jilane, the crown being elcvatea above 
its upper surface. 

The second primaiy or lateral oblique teeth are very in- 
equilateral, one side being concave, tlie other convex ; they 
have only three ridges, with the grooves very wide ; the scoop- 
like cutting-margin is deep, oblique, and projects laterally on 
the concave side. 

The largest Petalodontoid or sex^ondary teeth are nearly 4 inch 
wide and | inch long; they are inequilateral and oblique, 
with one side concave, the other convex ; tiny arc depressed, 
and the crown is somewhat longer than the root : the former 
consists principidly of a wide, sharp, hollow, scoop-like cutting- 
margin, which in fresh specimens is obscurely denticulated ; 
the grinding-surface is very short, and is represented by only 
two transverse close-set aelicate ridges immediately Mow 
the cutting-margin ; the root tapers a little backwards, and is 
truncate. 

From the character of the teeth above descrilK'd, it may be 
inferred that the food of CliniaxoJiis was composed of some 
soft material, notwithstanding the rather formidable appear- 
ance of the grinding- or crushing-surface. The cutting-edge 
of the scoop-like margin is sharp and thirv, and does not seem 
calculated to seize hard and resistant bodies ; and though it is 
frequently worn evenly down, its sharpimss is maintained, 
often, apparently, by the wearing of the outside, as though 
the t^tn hod been overlapped by those that opposed them. 
And, moreover^ the edge is not broken or chipped, aa might 
be expected if it had rough work to perform, or came into con- 
tact with bony or shelly nodies. Neither are the ri^es of the 
crushing-snrf^e broken, but worn regularly, retaining their 
sharpness, though in a few instances they are much reduced 



328 On the Identity o/* Climaxodiis and Janassa. 

in height, aa if they might even ultimately by long use entirely 
disappear. 

At present only three species of Janassa are known, 
namely, J, hituminoaa^ Miinster, from the Magnesian Lime- 
stone, CUmaxodus imbricafti^y M^Coy, from the Mountain 
Limestone, and C, linyucpformiSf Atthey, from the Coal- 
measures. Two 8])ecies have b(*en described by Mr. T. P. 
Barkas, under tlie respective names of C. ovatns* and C, 
vermifarmisf. The first is merely tlie variety with compara- 
tively smooth ridges ; the second is the true (7. Ungua>jx^mis^ 
which latter was the name first us(‘d. Mr. Barkas’s two names 
must therefore fall into the rank of synonyms J. 

CHmaxodus inihricatua is somewhat intennediatc between 
the Magnesian-Limestone species and that from the Coal- 
measures. The crowm is narrower and moie elongated than 
it is in Cu linguceformis^ and the ridges are more delicate, thus 
approximating to Janassa hituminosa. The anterior cutting- 
margin seems to liave been deep ; but the extreme border is 
wanting in McCoy’s figure ; the root is also deficient. In the 
description in tlie ^ British Palaeozoic Fossils ^ the posterior 
extremi^ is mistaken for the anterior. 

Mr. Ilowse will shortly publish in the ‘ Annals ’ a full de- 
scription 6f the oral armature of Janassa hiiuminosa in con- 
tinuation of this paper. It therefore only remains for us to 
state that the species will stand thus ; — 

Janassa, 1832, MUnster. 

VlimaxoditSy 1848, M'Ooy. 

«/. hituminosa^ 1817, Schloth., sp. 

f/. imbricaUiy 1848, MHJoy. sp. 

J, linguopfarmis^ 1868, Atthey, sp. 

♦ Geological Magazine, vol. v. p. 495. t Ihid, rol. vi. p. 881. 

1 V, rermi/ormw waa not described till 1869. Mr. Atthey’s descrip- 
tion of C. lingut^formis and that by Mr. Barkas of C, twadts appeal^ 
simiiltancoiifiiy on the let of November 1868— the first in the Annals 
of Natural History,* the second in the 'Geological Magazine,* Mr. 
Atthey*B pener, however, was read at the meeting of the Tyneside Natu- 
ralists^ Field Club on the previous 9th of October (pee Nat. Hist. Trans, 
of Northumberland and Durham, vol. iii. p. 295) j so that the priority 
of C, lingutpformis is clciuly es^blished. And, moreover, Mr. Atthey s 
specimens had been in his cabinet for many years, and were seen, or 
might have been seen, by all the palseontologuls of the district, fib*. 
Barkas, indeed, says that be named and described C, ovaiw in a lec- 
ture delivered by him, on the 28th of Sepiemher, to the Mechanics* 
Institution of Newcastle-upon-Tyne. But, were this even strictly correct, 
we apprehend it would be no such publication of the species as to secure 
priority. Where, however, is the record either naming or describing at 
this time C\ watus ? We hare searched for it in vain. ^ 



Mr. W, T. Blanford on new Birds from Ahyssinta^ 329 

EXPLANATION OF PLATE XII. 

Fig, 1. Two rows of teeth of Jatmsna (C.) litigtiaformis^ a little over the 
natural size, arranged in order, the anterior row merely indi- 
cat-od : a, central primary tooth ; 6, root; c, first lateral primary 
tooth; df second oblique ditto; secondary or Petalodonloid 
form ; /, root of ditto. 

Fig, 2, Primaiw tooth of J, Hngua^ormtSf smooth variety, slightly eu- 
largaa : a, scoop-like cutting-margin ; i, grinding- or crushing- 
su^nce. 

Fig, 3, Primary tooth of the same, a little enlarged ; woni variety, inter- 
mediate between the smooth variety and those much undulated. 

Fig, 4. Diagram of profile of primary tooth : a, scoop-like cutting-mar- 
gin ; by crushing- or ^nding-surface ; r, root. 


XXXVIII. — Dfiscripitons of five Birds and a Hare from Ahys-- 
stnia. By William T! Bi.anford, F.(LS., C.M.Z.S. 

llirundo adhiojncaj Bp. nov. 

H, Bimilia H, aJhujxdariy Rtrickl. (Contrib. to Ornitlj. 1840, pi. 17), 
sed oouspiouo minor ot torque pectorali intorrujita, gutturo pec- 
torequo rufesconti-lavatis. 

I/)ng. tota 5*25, al. 4*3, rect. lued. 1*55, ext. 2*3, tarsi 0*45, rostr. 
a fr. 0*3, a rict. 0*5 poll. Angl. 

8)11. CeeropU rufifronSy auct., ex Abyssinia. 

llirundo awigularisy Rtrickl. apud lleuglin, Omithologio N. O. 
Africa’s, p. 113 (nec Strickland, /. c.). 

Hob, in Abyssinia septontrionali, ct in Nubin (teste Hougliii). 

UuticiUai^?) fvscicaadatay Bp, nov. 

R, supra brunnoscenti-fuHca, uropygio magis rufescente ; roraigibiis 
reotricibusquo fuscis, vix pallidiore marginntis ; macula antc- 
ooulari nigrosoente, albido circumdata; mento, guln, abdoraineque 
medio sordide albis, pectore et hypochondriis cinerascentibus. 
Bostro pedibusque fuscis. 

I«ong. tota eirca 5*6 poll, Angl., al. 2*95, caud. 2*2, tars. 0*9, rostr. 

a fr. 0*45, a riot. 0*7. 

Hah, in Abyssinia septentrionali. 

The form of this bird reserablos JintieWay tlie bill being 
similar and the tarsi smooth in front ; but the sombre plumage 
rather resembles that of a Sylvia, Its nearest allies are 11, 
(Samcola) fovnliartSy Stephens, and M, {Eiythacus) sinuatoy 
^hlegal. The tail is somewhat rounded, and the wing is less 
point^ than in Ruticilla. 

Phylloscopus hahessinicKSy sp, nov. 

P. trochili similis, Bed supra magis viridescous. subtus isalx'llinus 
vix davoBcens, oauda longiore. 

Ann* dtMay, Hist* Ser, 4. Vol. iv. 24 
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Lonj;^. al. 2*5, caud. 2*05, tars. 0 78, rostr. a fr. 0-30, a not. 0*5, tota 
circa 4*5 poll. Angl. 

TIoIk in provincia Habonsinica “Tigre'’ dicta. 

AhiUfhi prwtermissa^ 8p. iiov. 

A, aupra fiisco-'UmbriTia, capitis, rolli postici luterflcapuliiquc pluniis 
late ot pallidi' nitbs(‘(‘nti-marginati8 ; dnrso j)ostcriorc magin cine- 
ruHccnto, vix: striolato ; aiipfrciliis ot gastraio toto isabcllinis ; 
goiuK, colli Jatenbus ])ectore(|U(‘ satti ration bus ct fusco guttatis, 
regioii(‘ parotica fusccscciito, rcinigibuH et tc(*trici])U8 alarum um- 
brinis, piimariis cx(\is isabdliuo. secuiidariis cum tcctricibus ala- 
rum rufo iiiargiuatis ; rcmigibus omnibus intiis \crHUH ]>asin rido- 
fuivis ; iirop3^gio ct 7-cctricibu8 modinnis rufosccnti-umbiniia, ex- 
tciiH (pogoniis ijitcriiis basin versus oxts'jdiH) ct pogoniis extends 
Hccundarum rufo-isalx'lliniH, cJcOuis aim partibus rclifjuis 4 ex- 
ternarum fumosn nigricantibus. (^iput Kuberistatum ; rostrum 
HUI>rn tuscinn, subtus pallidum ; pedes caruei. 

liOng. al. 3-t), caud. 2*15, tars. 1, ung. ]H)st. 0-45, rostr. a IV. 0'^, a 
riotu 0*75, tola circa 0*25 poll. Angl. bVrmina vix minor. 

Ilnh, ill provdneia IfubesHinica **Tigr<*’’ dicta. Circa pagum Senafb 
f req u ( ' u t issi m am in vc n i . 

(Jrit/fayra furi vertex^ sp, nov. 

C, supra olivaccMi, obsolete fiisco maculata, fronto late aurca, piloo 
summo paullatim olivascente; suporciliis flavis, postice productis; 
loris fuscis ; colli latcribus olivniM'is, immaculatis ; urop\gio flavo; 
rcmigibus cum tcctricibus alarum rcctricibuH(|Uo fuscis flavo 
marginal is, nunigum marginibiis intornis pallidis ; gastrsDO sordide 
flavo, olivasccnti-lavato, crisso albescentc ; rostro brunnoo, pedi- 
bus luacis. Eaunina vix dilutius colorata. 

Long. al. 3*15, caud. 2*15, tars. 0-(j, rostr. a fr. 0*35, tota circa 5*25 
poll. Angl. 

Hah, in promcia Habossinica “ Tigre ” dicta. 

Lejms figre7i8iHj sp. nov. 

L, persimilis L, saxatih\ sod minor, cauda brevioro, plontarum pilis 
forrugineis, baud umbrinis. 

Long, capitis 4, corporis circa 13, caud® cum pilis ad oxtremitatem 4, 
sine pilis 3, auris 5, bit. ejusdem 2*8 ; long, cranii 3*5, lat. 1*6, 
alt. 2*2 ; long, tibi® 5*3, tarsi 4*5, radii 4*5, carpi 2*3 poll. 
Angl. 

Syn. Lenua ahyaainiem, Lefobvre, Voyage in Abysainie, Atlau, pi. 6. fig, 1 
(noc ilempr. et Ehroiib.). 

More complete clcscriptionB, where necessary, and fijgures 

will l>e given in iny forthcoming account of Tuitural-history 
observations made during the Abyssinian expedition. 
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XXX IX . — Dcacrijffions of some new American Phyllopod 
Crustacea, liy A. E. Verrill*. 

Artemi A, Leach. 

Thi8 interesting genus is remarkable for its habit of living 
and floui’ishing best in very saline and alkaline waters, siieli 
as the natural salt lakes of Egypt, Utah, &c., and tlie artificial 
brines formed by the evaporation of sea-water liv exposure 
to the heat of the sun, as in England, France, and the West 
Indies. 

The species first made known, y|. salina^ Lejicli {Cancer sa- 
linuSj Linn.), was first described by Schlossert, who found it 
in great profusion in th(‘ briiu's nf Lymington, England, 
Linrn^ inuicates it also from the salt hiLes of Siberia — per- 
haps a distinct Hpeei(‘s, and probaldy the same as that observed 
by JhxllasJ in great numlieis in th(‘ (Lt'at Schiinelde. More 
recently it has b(‘(‘n described from the .saltt*rns of soutln'rn 
France, at Montpellim*, ddie genus has ]>een found also 

in the lakes (Joumphidieh, Amaruh, and Hedah in Egypt, 
Avhich are reported to be both very saliiu' and alkaline, their 
bottoms bidrig ^‘covered with a layer i>i* crystals of carbonate 
of soda, 8ul[)hate of soda, and common salt,” while tlie density 
of the wat(‘r is Htai(‘d as 1*25^). Th(‘ ligyptian species ajijiears 
not to have been described as yet||. In th(‘ Antilles A. 

• kVom Sillinian’g American .Tonmal, boinpf an abstract of a paper 
read b<‘foro the American Association for the Ad\ancem(mt of Science, 
Balom, Mass,, Aug. 

t ^Observations ptSriodiques sur la Physique, I’Histoiro Natiuelle ot lea 
Beaux-Arts,’ par (lauti('r, ]75() (with tiguros). An extract from this is 
republished in ‘ Anualos dcs Sciences Nat.' sfu*. 2. t. xiii, p. 220 (iHiO), in 
an elaborate description of the anatomy, development, habits, &c. of 
ArUnna salinUf byM. Jol>, illustrated by two excellent plates of the 
female and young. M. Joly failed to observ e the male among more than 
a thousand females, and thorofore doubted whether the sexes were dis- 
tincit, suggesting that the males very well dcBcrihed by 8chlossor were 
only the young, although that author fh'scrdxMi tiiem os clasping the 
females in the well-known manner ; hut he did not observe the eu^tual 
copulation, 

8eo also an article by Thomas Kackett, in Trans. Linn. 8oc. of London, 
1812, vol. xi. p. 205, pf. 14 (figures very bad) ; Thomson, Zoological Re- 
aearchos, No. 5. p. 105, 1. 1 & 2; W. Jlaird, Nat. Hist, of the British 
Entomostraca, p. Cl, tab. 2, tigs. 2-4 (figures v(‘ry good, but the speci- 
mens probably not full-growny 

I Voyage en diffdrentDs provinces dc VEmpiro do Russie, t. ii. p. 505 
(tr. Jolyb 

S M. Payen, “ Note sur dcs Animaux qui colorent en rouge Ics marais 
aa&ns/' Ann. dos Sci. Nat. 18.%, stir. 2. t. vi. p, 2U) (contains oxperimonts 
on the effects caused by altering the composition and nensity of the water) ; 
al«o op. cit. 1888, t. X. p. 815; Joly, op, oit, 1840, t. xiii. p. 225 (see above); 
Mihxe-Edwards. OrustaoAs, t. iii. p, 800 (1840). 

II Audouin, Ann, des Sci. Nat. 1886, st^r. 2. t. vi p. 280. 

24 * 
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dingi^ Thompsuii, occurs A. Mulhansenii^ Etlw. (Fischer, 
sp.) is found in Lake Leak, in the Crinu'af. A few years 
ago Prof. Sillinian presented to the Museum of Yale College 
a imiaber of specimens of a new species, A, monica^ V.^ which 
he collected in Mono Lake, Califoniia, where it occurs in great 
alnindance associated with the larvic of EphydraX, The water 
of this lake is very dense, and not only very saline but also so 
alkaline that it is said to be used for removing grease from 
clothing. 1 liavc been unable, however, to find any reliable 
analysis of this water. It is said to contain biboratc of 
soda. Prof. Silliman informs me that the genus also occurs 
in Little Salt Eakt;. It occurs in great abundance in flreat 
Salt Lake, Utah, as I am informed by Prof. 1), C. Eaton, who 
obtained sjx'cimens there during the present summer; but these 
have not yet come to hand. Tin' water of Great Salt Lake 
lias usually been described by travellers as destitute of all life; 
but according to Prof. Eaton it contains not only an abundance 
o^ Artvnn<r^ hut also various other small animals, insect-larva*, 
&c. The density of tlie water is stated as IT 70, but doubtless 
varies much according to the season §. Jt yields, acc^ording to 
Dr. Gale, over 22 per cent, of solid matter |1, while the Syracuse 
Saline, one of the richest natural brines in the United States, 
contains but 19T6 per cent.^ A few weeks agm Mr. Oscar 
Ilarger discovered another new species, near New 

Haven, under veiy peculiar circumstances. On the long wooden 
bridge across West Kiver and the extensive salt-marsh on the 
Wcst-IIavcn side, are placed large wooden tubs filled with 
water from various pools on the marsii, to be used in case of 
fire. By long exposure to the sun and air, the water in these 
becomes concentrated, and thus furnishes suitable stations for 
the rapid incrcast* of Artemiw, On examining the tubs on the 

♦ Thompson, Zool. Researches, fasc. 7. nl. 1, figs. 1 1, 12. 

t Edward^ Crustac^s, t. iii. p. 370 (1840). 

i Verrill, Troc. Boston 8(>c. Nat. Hist. 180(i, vol. xi. p. 8 (the lame 
■were wrongly referred to J^rtHtalis ) ; Packard, On Insects inhabiting 
Salt-water,” rroc. Essex Inst. 1809, vol. vi. p. 41. 

§ The density of the water of the Atlantic Ocean is stated as 1*020, 
that of the I)ea Sea T180 to 1*227. 

II This solid matter, according to Dr. Gale (Silliman^ Journal, ser. 2. 
vol. xvii. p, 129), has the following composition : — 


Chloride of sodium 20*190 

Sulphate of soda 1 *^14 

Chloride of magnesium 0*262 

Chloride of calcium trace 


22*282 

f For analyses of several of these brines, see Dana’s ‘ System of Mine* 
ralogy,’ p. IIS. 
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Ist of August, I found eight of them partly filled with water, 
in six of which the Artevikoi were found in abundance, though 
more numerous in one than in any of the others. In one tub, 
in which the water liad a decidedly milky aj)pcarauc(‘, they 
were so abundant that hundreds could be obtained in a few 
minutes. The water in some of the other tubs containing them 
was of a reddish or brownish hue, or about the colour of weak 
tea. In two no Artemiir could be seen ; and in these the water 
apj)earcd to have b(‘en uumj recently renewed. Search was 
made in the {)Ools from wliich the \v ater liad been taken ; but 
no Artnni(v were found, tliough doubtlesh from these places 
the progenitors of those inhabiting tlie tubs must have been 
taken. It is probabh* that in the j)ools they exist in very 
small jiurnbers, being kept in check partly by various small 
fishes and other enemies, and partly by the unfavourable cha- 
racter of the water; while in the tubs the density of the water 
is more favourable for their rapid increase, and unfavourable 
or fatal to their enemies*. The water from the tubs, when 
examined with a high power of th<* microscope, was found to 
be filled with imnnuiscj numbers of Infusoria of various kinds, 
such as Monads, Vibrios, and Bacteria, most of which were so 
small as to be distinguishable only as moving points with a 
^-inch objective. 

In tJie salterns of France the Artemw arc associated with 
immense numbers of a monad, usually bright red in colour, 
which has been nauied Mimas Dunalii Dy Joly, who attributes 
to it the red colour wliich the brine assumes just before crys- 
tallization also the red colour observed in the ArtemiWy 
wliich doubtless feed ujxin it as well as upon various other 
living Infusoria and dead animal and vegetable matter of va- 
rious kinds J, The Mona.^ Dunalii appears in abundance in 
tlie water having the density most favourable for Artemia. but 
increases in far greater proportion in the still denser^ nearly or 
quite saturated orinc in which Artemia d(jes not live. The 
(ibservations of Payen and Joly show that the A, saliua of 
France' can exist in waters varying in density from 4® to 20^ 
Baumrf, but that they flourish best in those that have a density 
of 10® to 15® §. According to Haskett, those of Lymington 

^ The density of the water in two of the tubs containing moat Artemits 
wo* 1*066, equivalent to a brine contfuniiig 9 07 per cent, of salt. One of 
those test^ was brownish^ the other mil^. 

t " Kecherches sur la Coloration en I^uge des Marais Salons Mddi- 
terran<$ens/’ par M. Joly (Ann. d. Sci. Nat. IfUO, ser. 2. t. xiii. p. 2(i6). 

1 According to M. Joly ( p. 262b a beetle, Hydroim us 
Joly, also inhabits the salterns where the water has a density of 6*^ or 7® 
Baumd, and preys upon the Artemiee, 

J 4® to 20* Baum4 is equivalent to a density of about 1*02 to 1*16^ 
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do not live in the water which is undergoing tin* first stage of 
concentration, but only in the pans of concentrated brine con- 
taining about a quarter of a pound of salt to the pint.” ^ 

Our A, (jraviliH can exist without appjirent in(‘onvenience 
when the water in wliich they oeeur is ailute<i witli an equal 
bulk of fresh water, as well as when it is much concentrated 
by evaporation. Tlie water in which th(‘y were found vju'ies 
in density from I'OGO to KHif). 

Th(‘ genii'^ is cliaracteri/.ed by having eh'veri pairs of four- 
jointed branchial “feet” or fins along the sides of the body, 
the middle ones being the longest. Kaeli joint of the “feet ” 
bears flat branchial a})])(‘ndages, ciliated with sharj) seta*, as in 
the other gtnu'ra of the family. ^Phe ahdonum is slender, six- 
jointed, the last joint long, terminated by two small pnjecting 
appendages, each bearing from six to ten plumose seta\ The 
first abdominal segnumt bears the external sexual organs of the 
inal(', and a short dilab'd ovigeroiis jH>ueh in the female. In 
the male the head Inurs in front a pair of large thnv-jointed 
hooks or elasping-organs, (‘aeh of w’liieli has on the inncT side 
of its basal joint a small rounded apjjcndage — a ])air of slender 
antenna' just behind these, tenninat(*d hy two or tlirec minute 
seta? — a ]>air of ])eduneulat<*d compound eyes — and a dark 
spot on tlu‘ iniddh* of tin? h(‘ad, which is the remains of the 
single eye of the young. The mouth below is provided with 
a broad labrum, a pab of mandibles, two pairs of jaws, and a 
pair of lateral pajiilhe, Tn the female the head lacKS the stout 
elaspers, which are rejilaeed by a pair of c( miparati voly small, 
simple, Imrn-shaped organs. 

Artemia (/raeffwj Verrill, sjj. nov. 

Body slender, in the male about *3 inch long, in tlie female 
*4. (Jlaspers of the male rolativcdy long and jiowerful ; first 
joint tliickened, with a distinct angh? at the articulation on the 
outside^ and a short, rounded, nearly semieireular process on 
the inside near the base, about its own diameter from the base; 
second joint broad, flattened, continuous with the tliird joint, 
strongly eurv(*d, outline nearly regularly convex on the out- 
side, until near the middle it suddenly bends inward, forming 
an obtuse angle, beyond wdiich the oiitlim? is concave to the 
hist articulation, where it becomes again convex, farming on 
the last joint a slight rounded angle ; the inner cage is nearly 
straight or but sliglitly concave to tlie last articulation, where 

10° to 16° 8*1*076 to 1*117. A brine having n density of 1*020, w'hich is 
nearly that of sea-water, contains about 2*766 per cent of salt; ono of 
1*160 contains 21*210 per cent ; one of X’076 about 10*279 per cent: 
1*117 about 16*794 per cent. 
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there is a slight but distinct angle; last joint triangular, 
lunger than broad, tapering to the acute, slightly excurvecl 
point. Anteiinie slender, elongated, reaching beyond the first 
articulation of the claspera ; terminal s(‘ta* rninute. Abdomen 
slender, smooth ; the tcTrninal lobes small, longer than laoad, 
broadly rounded at the end, slightly constricted at the base 
inside, each bearing usually seven or nine plumose* seta*, the 
central ones much tlic longest. < )vigerous pouch of the female, 
when seen from below, dask-shaped, the neck extending back- 
ward and downward, short, thiedt, subeyliudrical towards the 
end, the body of the flask ” short, thick, swollen laterally, 
broader than long, the sides terminating outwardly in a small, 
triangular, sliarp tooth, sometimes showing a minute spine. 
This pouch is generally filled with numerous large brownish 
eggs. 

Colour geiK'rally reddish, llesli-colour, or light greenish, 
translucent, the males usually light(*r, greenisJi white, the 
intestim'H gemrally showing through as a dark reddish or 
greenish median line ; eyes v(‘ry dark brown or black ; ovaries 
often whitish, along each side of tb* abdomen. 

An adult male gives the following measurements : — 

Distance between eyes millim. ; breadth of head '70 ; 
lentil of eye-stalks '02 ; hmgth of first joint of the elaspers '91, 
its bniadth '72, breadth of its ap))endage '18 ; length of second 
and third joints from outer edge of first artieiilatii)ti to the tip 
2'48, gieatcst breadtli *80, breadth at last articulation *72 ; 
length of last joint length of last joint of abdomen, ex- 

clusive of appendages, I'OO, its breadth '31 ; length of pre- 
ceding joint *42, its breadth '37 ; length of terminal appen- 
dages '21, brejidtli 0'9G ; length of longest setse *70. 

Near New Haven, in tubs of w^atcr from salt marsh. 

Artemia moniaiy Verrill, sp. uov. 

Form similar to tluit of tin* preceding species, but a little 
larger and stouter. The largest female is 13 millim. (*61 inch) 
long, tin*, abdomen being 0 millim. ; and 5 millim. across the 
branchial feet in tht‘ir natural, j)artly extemded ))osition. Tlic 
largest male is 11'6 millim. ('d6inc]i) long, the abdomen being 
6 millim. The clas|)ers oi the male are relatively stouter, the 
hook or outer two joints being much broader, morii triangular, 
and less elongated. The inner edge of the first joint, as seen 
from below, is regularly convex, bearing the appendage on its 
most convex part and not so near the base as in A, yracilisj 
the distance lieing about twice the breadth of tlu* organ, which 
is about as broad as long and regularly rounded. At tlie 
articulation the outer edge of the joiut projects as a distinct 



33G 


Mr. A. E. Verrill on new American 


angle. The aecond and third joints togiither have a nearly 
triangular form, tlie breadth being about half the length : the 
outer edge is regularly rounded, snorter than in the preceaing; 
it forms little more than a right angle* with the trout edge, 
whieli is nearly straight or a little concave, sometimes slightly 
convex at the last articulation, but not fonaing a distinct angle 
there; the inner edge of the hook is a little concave on the 
first joint, becoming convex at the last articulation, where 
there is a distinct but v(‘ry obtuse angle. The last joint is 
almost regularly triangular, about as broad as long, tapering 
to an obtuse point, the inner edge being a little convex. The 
antenna* are very slender, and do not reach the first articula- 
tion of the elaspers. The caudal ai)pf‘ndages are smaller than 
in A, gracilis j and s(*areely longer than broad, rounded at the 
end, terminated by nine or ten very slender plumose seta*. 
The egg-pouch of the f(‘niale is broad fla8k-8ha])ed, strongly 
convex in the middle below, tlu* sid(‘s not fonning such Bhaq> 
angles as in A, gracilis. 

The English specimens of A. mlinay as figured by Baird, 
differ from both tne preceding species in having longer, more 
curved, and 8harj)er clasping-hooks, and the> basal appendage 
more elongated ; the egg-pouch, though badly figured, is of a 
very diff(‘rent form, l^hc French specimens, as figured by 
Joly, ajmear like a distinct species, the egg-pouch being of a 
v(uy different form, and tin* caudal appendages very much 
longer and larger than in either of our species, while Baird’s 
figure represents them as very small ; but his specimens appear 
to have been smaller, and may have been immature, for these 
species liegin to breed before they are half grown. Whether 
tiie French species be distinct from the English can only be 
defennined by additional examinations, especially oftliemale; 
for the male of the former appears not to have been figurea 
liithcrto. 


Branchipus, Schiiffer. 

Branchipuiy Schaffer^ Elementa Entomologies, 1760 (type, JS. pi$ci- 
f<tnnt8sa (?) B, niagnalis^ Linn. sp.). 

B'tanchipns (pars), Laniardc, LatreiUo, I^esch, Edwsrda. 

Chirocei>haki8 (para), Dana (non B<SnMict Prdvost, 18(K1; Jurine, 
Thompeon, Baird). 

Under the name of Branchtpm at least four generic groups 
have been confounded by various authors. 

Branchipvs sliould be restricted to the original giecies de- 
scribed by Schaffer and the allied 8|MJcies, of miich li, atagnalia 
(Linn, sp.) is one, and if not identical with B. piaciformisy as 
is generally supjiosed, must be closely allied to it. 
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Ah thus restricted, the genus is cliaracterized by the stout 
two-jointed claspers of the male, with or without a tooth near 
the base of the hook, tlie basal joint being swollen, by liaving 
a pair of simple appendages resembling antennae bi'tween the 
bases of the claspers in front, by the large, thick, oval egg- 

1 )ouches of the female, and, apparently, by the structure of the 
)ranchial organs. It includ(‘s B, stagnalis, B, apinosus, Edw., 
B, verrialisj Verrill, sp. nov., &c. Perliaps B, patudosua^ 
Muller, also belongs here. 

BraneJnneefa . — A group of species allied to these, but de- 
stitute of all appendages between the biises of the claspers of 
the male, whicn arc more slender and simple — with a much 
elongated egg-pouch, having lateral lobes at tlic base — a more 
slender body, witl] more cdongated brancliial organs, the middle 
ones longest — and having, in geiu*ral appearance, a much 
stronger resemblance to Artemia^ probably constitutes an- 
other genus ; but for the present we prefer to regard it as a 
suteeuus of Branchipus, 

For this group we propose the name Branchinecta, It in- 
cludes two new arctic species, B. grwnhmdica and B, arcCica^ 
and B,ferox (Edw.,sp.) from near Odessa. 

llet>erohranchtpu8, — Dr. Lov($n^ has described a singular 
species, B, cafer^ wliich appears worthy to constitute a distinct 
genus. It is remarkable on account of tlie very curious claspers 
of the male, which are very long, three-jointed, flexuous, the 
basal joint bearing a long cirrus externally and a lace>rate tootli 
on the inner side of tlic base, the outer joint bifid, the intenml 
part cirriform, the external one deeply bilobed. External 
male organs very long, slender, curved, outer }K)rtion serrate 
on the outer edge, with short setm on the inner edge ; egg- 
pouches lon^, slender, slightly enlarged and beaked at the 
end; branchisB of a peculiar structure ; front of head between 
the claspers with a short bimucronate rostrum. 

H, cajkr is from the marshes of Natal, South Africa. 
Chirocephalua^ Pr<5vo8t, 1803. — This genus, established for 
0* diaphanua^ is evidently very distinct from all the preceding. 
The typical species is large, stout, and remarkable for the 
singular appendages between the claspers of the male, on the 
front of the head. These consist of two long, ligulate, fleshy 
processes, serrated on each side, wliich coil in a spiral beneath 
the head, but when extended, as in copulation, reach beyond 
the claspers; attached to the outer side of each of these 
are four long processes strongly serrate on the inner edge, and 
near the base another large, broad, thin, subtriangular appen- 


Kongl. Vet. Akad. Handl. 1846, p. 438, tab. 5. 



338 


Mr. A, E. Verrill on new American 


(la^e, its edges strongly serrate, especially in front, capable of 
folding up like a fan when not in use. The eliispcrs have a 
much swollen basal joint, a strongly serrab* tootli on tlie inside 
of the base of the second joint, wdiieh beyond this is slendcM* 
and regularly ouived. Egg-poueh long-oval, large and thick; 
caudal appendag(*s large ; nial(' organs and braiiehite j)eeuliar. 

C. diaphamifi^ PnV., inliahits fresliAvater }k>o1s in France. 
Swit^serlandj, and England. It is well described and tigurca 
in Baird’s ^ British Entoinostraca,’ p. 31), tab. 3 & 4. 

Branchipiib vernal Is^ Verrill, sp. nov. 

Form rather stout, large ; tin* full-grown fcTuales are 23 
inillim. (*1)1 inch) long, the abdomen Ixdng 14 niillinis. ; and 
fi*5 millims. wide across tlnj branchial organs in their natural 
position ; breadtli of Inaul across the eyes 4 millims. A largi*. 
male is 22 niillinis. (‘87 inch) long, the body 12 in ill inis, ; 
the br(‘adth of head across eyes 5 inillimH. ; the entire length 
of elasjiers 8 millims. ddn* elasjiers arc very large and strong, 
the basal joint mucli swollen, witli a soft integument, capable 
of retracting the basal ])orti()u of the second joint into itsdf by 
involution of its outer cdg(* ; the second joint is clongatca, 
broad and stout at basi*, with an angle on the outside, 
from wliicli it rapidly narrows by strongly concave outlines 
on each edge, but most on the outside; at the constrictiMl 
portion, not far from the base, it liears a large, strong, very 
prominent, crooked, bluntly pointed tooth, wliieh is directed 
inward and backward, not serrate on its outi*r side ; beyond 
llie tooth tlie rest of the joint is long and ratlier slender, curved 
outward and for^vard at base, having just Ixyond the tooth on 
the inside a distinct but very obtuse rounded angle, from 
which tlie outline slightly curves inward to near the tip, which 
is a little dilated and recurved. The basal portion, including 
the tooth, is reti‘aeled into the first joint in some specimens. 
On the front of the lu*ad, between the basal joints of the 
elasjiers, are two hat, short, lanceolate, ligulate, flcsliy prO- 
eesHcs, with finely sewrate edges, usually coiled down, but. 
when extended, scarcely more tlian lialf as long as the basal 
joint of the claspers. Ant(‘ima* small and very slender, taper- 
ing, reaching a little beyond the eyes. Caudal appendages 
long, rather naiTow, slightly swollen at base, gradually taper- 
ing to the acute tips, and bearing along the sides, except at 
base, very numerous long plumose setce. Egg-pouches snort, 
broad-oval, nearly as wide as Jong^ slightly three-lobed pos- 
teriorly, the central lobe largest, sides extended and largely 
adherent to the sides of the aodomen ; length 4 millims., width 
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3*5, Body llcsh-colour or pale red, the intestine darker red or 
greenish. 

A large male gives tlie following measurements : — 

Lengtli of first joint of elaspers 4*()2 millims., diam(‘ter 2*40 ; 
length of R(‘eond joint 4*14, breadth at base 1*90, at tooth *72, 
in middle *52 ; length of tooth *90, its diameter *33 ; length 
of caudal appendages 4, breadth at base *33, in middle *20 ; 
length of setce 2 ; length of antennoB 3. 

New IIav(m, in stagnant ])ools (J. D. Dana, I). C. Eaton, 
A. E. V'^crrill) ; Salem, Mass., April 19, 1859 (B. II. Wheat- 
land, C. (>ook, from Essex Institute') ; Cambridge, Mass. 
(A. E. Verrill). 

This species differs widely from all the described species of 
EurojKi in the charact(‘r of the elaspers oi tlie male and their 
appendages. B. stapualls has a pair of long sc'tiform organs 
between the elaspers, and a tootli on the outer side of their 
second joint ; B. spinosus resembles our speei(‘s somewhat in 
tlie frontal appiuidages between the clas])ers, but lacks the 
conspicuous tooth at tlie base of the' si'eond joint of the latter. 
The shape of the egg-j)oiieh in our species is also characteristic. 

This is doubtless the species referred to by Dr. Could under 
the name of liranchipuH statjmlis^, Dekay f copies the dia- 
gnosis of B. stapnafis (?) from a foreign ^vork, and gives a 
figure of (UuroetphahiH cluijdtanuSy copied apjiarently from 
Desmarest, pi. 56, which is itsi'lf a eojiy. 

This species ajipears very (*arly in spring, often in great 
numbers, in quiet pools. I have never seen it later tlian the 
middle of May ; yet, since th(*> individuals seen in early spring 
are full-grown, it might, doubtless, be found also in autumn. 

Branchipus [IJrancliiuccta) arcticasy Verrill, sp. nov. 

Bratichipus paliidosus^ Tdekard, Invertebnite i5iun« of Labnitlor, la 
Mem. Boston 8(K‘. Nat. IIIhI. i. p. 205 (non Muller). 

Form slender, body short, abdomen elongated. A full-sized 
male is 20 millims. (*79 inen) long, exclusive of the elaspers, 
the abdomen lujing 13 millims., the breadth between the eyes 
3 millims. A female, 20 millims. long, with the abdomen 
12 millims., has an cgg-pouch (>*2 long. Branchial feel ” 
slender, elongated, the middle ones longest, 4-5 millims. long 
when extended. Clasjicrs of the male rather long and slender; 
the basal joint is but little swollen, elongated, regularlv curved, 
with a small tooth or prominent angle at the articulation on 
the inside, and on th(‘ inner side a row of numerous small, 

* Invertebrala of Massachusetts, p. 

t Natural History of New York, Zoology, Part 1. Pnisiaceu, p. 63, 

pL 9. fig. fie. 
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distinct, sliarn teeth, extending from the articulation about 
half wa^ to the base, and arranged somewhat oblioiudy ; se- 
cond joint slender, regularly curve.d, tapering to a blunt point, 
the inner edge minutely serrulate. Front simply curved, with 
no appendages. Antennoe slender, scarcely more than half the 
length of the basal joint of the clasp(‘rs. Labrum long and 
narrow; mandibles stout, strongly curved, bluntly pointed* 
Caudal appendages slender lanceolate, ratlier small, with long 
slender seta\ Egg-pouch much elongated, slender, subeylin- 
drical, l)(‘aked or slightly bilob(‘d at the end, the upper or 
dorsal lolx^ longest, its basal portion with two small, rounded, 
lateral lobes. 

A large male gives the following measurements : — 

Breadth between out('r extremity of eyes 3*46 millims. ; 
diameter of eyes *66 ; length of basal joint of claspers 1*66, 
breadth *71 ; lengtli of second joint 1*29, breadth at its base 
*46 ; width of mandibles at middle *66 ; length of camlal ap- 
pendages *96, br(‘adth at base *16 ; length of longest setai *84 
to 1 millim. 

Colour of preserved specimens pale reddish, with dark green 
intestine. Labrador, at Indian Tickle,” on the north shore 
of Invuctoke Inlet ; abundant in a pool of fresh water (Dr. A. 
S. Packard). 

Branchipus [Branchinecta) grcenlandicits^ Verrill, sp. nov, 

A little stouter than the last ; tlie largest male is 17 millims. 
long, exclusive of claspers, the abdomen being 10 millims., 
including caudal appendages. Claspers similar to those of B. 
arcticusj but more elongated, the basal joint less curved, and 
the second joint longer, less regularly curved, tjmering more 
quickly at base and consequently more atbmuated beyond the 
middle, and with more slender tips, which are nearly straight. 
The tooth on the inside of the fii*8t joint is rather more promi- 
nent, but the teeth of the row along the inside are similar. Cau- 
dal appendages stouter, tapering more rapidly. External male 
organs slender, curved outward, swollen at base. The largest 
female is not mature, and the egg-pouch contains no eggs ; it 
is small, slender, elongated, subcylmdrical, beaked at tne end* 

The largest male gives the following measurements : — 

Breadth between eyes 3*20 millims. ; length of basal joint 
of claspers 2*81, breadth *95 ; length of second joint 2*24^ its 
breadth at base *76 ; length of caudal appendages *86, width 
at base *24 ; length of setee *76. 

Greenland (Dr. Chr. Lutken). From the University Zoo- 
logical Museum, Copenhagen. 

(X this species I have seen but four specimens, which were 
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sent to Dr. A. S. Packard by Dr. Lutkcn, under the name of 
B. jpaludosus, Muller, The latter appears to be quite distinct, 
to judge from the figures ; it is represented as having appen- 
dages between the claspers, and very slender, linear caudal 
appendages. In the form of the egg-pouch and the serration 
of the first joint of the claspers it is similar. 

This species is very closely allied to B. arciicm ; and when 
a larger series of specimens can be examined, it may prove to 
Ixi only a local variety ; but the specimens studied snow dif- 
ferences that seem to warrant their separation. 


XL. — On some British Freshwater Shells. 

By J. Gwyn Jeffreys, F.R.S. 

I LATELY received from Mr. Thomas Rogers, an active and 
enthusiastic naturalist at Manchester, specimens of a small 
Planorbis. for my opinion. He discovered them in the Bolton 
Canal. IMiey proved to belong to a sjiecies new to Europe, 
vi^. the P. dilatatus of Gould {P. lens^ Lea), which was origi- 
nally found near Cincinnati, and inhabits an extensive tract 
of the United States. The shell is about the same size as P. 
nautihus^ which may be considered its nearest ally; but it has 
one whorl less, the periphery is angulated, the underside is 
remarkably gibbous, the mouth is very large, squarish, and 
scarcely oblique, the outer lip is expanded so as to make it 
trumpet-shaped,” Gould), and the umbilicus is abruptly con- 
tracted, small, and deep. Home of the Manchester specimens 
are more or less distinctly, though microscopically, striated in 
the direction of the spire. The following is a description of 
the animal or soft parts : — 

Body dark grey, often with a slight orange tint, closely and 
minutely speckled with flake-white : mantle thick, lining 
the mouth of the shell : htad large and tumid : mouth fur- 
nished with broad lobular lips : tentacles cylindrical and 
extensile, widely diverging, broad and triangular at tlie 
base ; the sheath or outer part is gelatinous, and the core or 
inner part is of a much darker colour and apparently greater 
consistence ; tips rounded : eyes sessile^ on the inner base of 
the tentacles : foot oblong, squarish m front, and bluntly 
pointed behind : ver^ curved, on tlie left-hana or umbilical 
side of the shell. The spawn is arranged in an irregular 
mass containing about a aozen membranous capsules, each 
of which has a yellowish yolk or vitellus in the centre. 

It is active, and occasionally creeps, like many other aquatic 
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Gastropods, on tlie under surface of the water, with its shell 
downwards. 

Inhabits the Bolton and Gorton Canals at Manchester. 

Suspecting that this American spj'cies had becui introduced 
into our canals through the cotton-nulls, 1 wrote to Mr. Rogers 
for infoiTnation ; and he tells me that in one habitat (and pro- 
bably in the otlier also) the waste from tin' first process or 

do wing-machine ” is discharged close to that ])art of the 
canal when' the Plan orins occurs. As tlic best cotton is culti- 
\atc'(I in river-bottoms, and the cro]), when picked, is spread 
out and drie'd, nothing is more likely than that it should take 
H]) either the l^lanothis oi its cg<gs ; and these could be trans- 
ported alive to any distance. The vitality (d' PJanorhis^ ami 
its capability of enduring considerable changes of tempt'ratun', 
may be inferred from the habit which certain species aic kno\Mi 
to possess of closing the mouth of the sin'll in Biimmer (wln'ii 
the shallow pieces of water in which they live are dried up) 
with an ejjiphragiii or membranous lid, to (‘\clude the heat 
and prevent the (‘vaporation of the natural moisturi'. Thus 
protected, they keep alive for weeks, and even months, until 
the return of the rainy season. 

In connexion with tin* foregoing, T would suggest that 
Sph(rrium ocale may have been introduced -in tlie same or 
some other way from the United States. That sjiecics also 
inhabits the canals near Manchester, and may be the Ch/clas 
tra^isvorsa of Say. It lias long been known in this country. 
1 have a specimen which was in Dr. Turton’s collection of 
British shells more than foidy years ago. 

I have written to Mr. Anthony, of Cambridge, Mass., one 
of the leading conchologists in the United Statics, for informa- 
tion as to the range of distribution there of both these spticies, 
and especially as to whether they, or either of them, inhabit the 
cotton-growing districts. 

Several species of land-shells (e. g. Zonites cellurius and 
Helix nemoralis^ var. hortensis)y and perhaps of fresli water 
shells also, arc supposed to have been introduced into North 
America from Europi' by the agency of man, and are now 
thoroughly acclimati/A'd in the former continent. 


XU . — Notes on Seals (Phocidae) and the Changes in the Form 
of their Lower Jaw during Growth* By Dr. J. E. GrAY, 
E.R.S. &e. 

One of the most important studies of zoologists has been the 
examination and comparison of the differences in the colour 
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and fltruoture of fur or feathers, and other extenial characters, 
tliat occur during the gniwih of animals, and the differences 
that take place in the outer appearance of the same utiiinals in 
tlie different seasons. Now that so much attention is paid to 
the charaet(‘rs afforded by the skull, teeth, and other parts of 
the skeleton to distinguish the re(*en( sjiecies, and to sejjarate 
them from the allied animals whose tcinains are found in a fossil 
state, it becoiiK's most important that great attention should 
be paid to the vaiiation wliieli takes place in the form of the 
different bones during the' progress of the animals towuirds ma- 
turity or old age, and the variation that occurs in the different 
bones of the sk(det(ni of llu* same species, or in the skeletons 
of allied species. 

Having the importance of this study ahvays before niy eyes, 
1 send you an account of a diff(*rencc winch 1 have recently 
observed in the foim of the low^er jaws of SScals dining tin* 
growth of the animals. 

Th(‘ British Museum has lat(*ly ri'ceived th(‘ skulls and 
skeletons of soiiu' large Eiirojiean Heals (i beluwc, from tlic 
Baltic) which were exiubited in the Zoological (larchns as fbc 

Kinged Heal, P/toca a)inella1aP They arc very iijt('ri‘stiiig 
as showing tlio difference in the form of the front jiart of the 
lower edge of the lower jaw which occurs during the growth 
of these animals. 

Unfortunately almost all tlie skulls of the Euro])ean Hc'als 
previously in the Museum collection ar(‘ from young animals. 
The examination and comparison of these skulls of young 
animals, and the comparison of tliese with the skulls of the 
adult Seals received from Mr.Wood from Vancouver's Island, 
which I described under the name of liaUcijofi liic)Htrda\ in- 
duced me to believe that the form of the lower edge of the 

lower jaw afforded very good characters for the distini’tion 
of the species.” (See Proc. Zool. Hoc. 1864, p. 30, and Cat. of 
Seals and Whales in the Brit. Mus. 1865, p. 30.) 

The skulls of older specimens of (^allocephahis vifulinus 
in the British Museum show that, though the strengtli and 
general form of the lower jaw, and especially the position of 
the angle in the lower edge as compared with the condyle, 
do afford ^ood specific and even generic charach'rs, the 
form of the inner side of the lower edge, on which 1 have been 
inclined to place reliance, varies considi'rahly according to the 
age of the specimens. In the young specimen, for example, 
the inner edge of the front of the lower jaw is dilated and pro- 
duced inwards, so as to form a protection to the front of the 
gullet; but as the animal increases in age, this dilatation 
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appears to diminish^ or, rather, not to be extended as the law 
becomes thicker in front, whicn it does in the adult animal. 

In the skull of the adult animal, it no longer forms a pro- 
jection on the inner side of the lower ed^e of the jaw; the iaw 
Deing much thicker and more substantial, it forms only a sHgntly 
marked keel on the middle of the lower surface of the jaw, 
separated from the rest of the jaw by a slight groove on its 
inner side. 

The extent of this dilatation in the young animal affords a 
character for the separation of the young animals of the dif- 
ferent species. Thus, in the young CcUlocephalua mtultntiSy 
the dilatation only extends to a line even with the third lower 
grinder ; in Pcujomya foetidm it extends to a line even with 
the fifth or last lower grinder, and it is wider and more deve- 
loped in the latter than the fonner. The ramus of the lower 
jaw in this genus is so oblique and directed backwards, that 
the angle on the hinder part of the lower edge is in a line 
considerably in front of the upper part of the compressed pro- 
cess in front of the condyle. (See rroc. Zool. Soc. 1864, p. 29, 
f. ^ Cat. Seals & Whales Brit. Mus. 1865, p. 28, f. c.) 

Inough it is impossible to determine the species of Seals 
with any certainty without the more careful examination and 
comparison’ of the skulls, yet it is by no mean* impossible that 
two or more specimens which are very distinct in external 
characters, manner, habit, voice, &c. may have very similar 
skulls, or skulls so alike that, when they are compared in a 
museum, they may be regarded only as individual or acci^ 
dental variations of the satne species. 

The form of the hinder edge of the palate seems to be less 
liable to variation in the Eaness Seals [Phocidee) than in the 
Eared Seals or Sea-bears, at least as far as I have been able 
to observe in the skulls of these Seals in the Britiah**MuBeum 
and other collections. 

The earless Seals {Phocidee) are distinguished from the 
other Pinnipedia thus : — A small perforation for the ear, with- 
out an external conch. Eyes large. The feet hairy, more or 
less clawed ; fin^s short, curved, webbed, clawed, forming a 
wdl-formed weooed foot ; the toes unequal, the three* middle 
shorter, forming a broad triangular foot when expanded and an 
elongated paddle when contracted ; the palm and soles hairy. 
The hind umbs are folded together, and are produced outwards 
behind the body, when on Land or in the water, WalHng 
on land by the action of the abdominal muscles. Testicles 
enclosed in the body. Skull and skeleton very distinct from 
those of OtariadsB in external form ; skull without any, or only 
a rudimentary postorbital process. 
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Section L CtUting-teeth lower conical ; hind toes clawed. 

Tribe 1. Phocina. The front mnder in eacli jaw single-, 
not, as the rest, two-rootco. Head narrow in front. 
Muffle bald, callous, and with a central erect groove be- 
tween the nostrils. 

I. Muzzle broad, whiskers smooth ; third finger longest. 

Skull: face lar^e, forehead convex, palate arched 
behind. Lower jaw strong, ramiserial angle under 
the front of the condyle; teeth small, compressed, 
far apart. 

Phoca^ Gray, Cat. S. & W. 31, f. 10. 

II. Muzzle conical, whiskers waved ; first finger longest. 
Skull tapering in front ; forehead flat ; face sm^l. 

* Lower jaw strong, ramiserial angle in a line rather 
in front of the condyle ; teeth thick, conical, lobed, 

Pagoi)hilvs^ Gray, ibid, 25, f. 8. Hinder end of 
palate truncated. 

llaLicyon^ Gray, ibid, 27, f. 9. Hinder end of 
palate arched. 

Callocephalm^ Gray, ibid, 21, f. 7, Hinder end 
of palate angular. 

** Lo\yrer jaw weak, ramus sloping, angle in front of 
the process in front of the condyle ; teeth small, 
separate, compressed and lolxjd, especially in the 
lower jaw. 

Pagoniys^ Gray, ibid, 22. Hinder end of palate 
angular. 

Tribe 2. Halichcerina. The grinders all single-rooted, ex- 
cept the two hinder of the upper and the hindmost of the 
lower jaw. Head broad, square in front ; muzzle large, 
truncate ; muffle hairy to the edge and between the nos- 
trils ; whiskers waved. 

Halichosrusy Gray, ibid, 33, f. 11. North Sea. 

Section II. OuUing-teeih J. Muffle hairy to the edge and 
between the nostrils, 

Ti^^S. Monachina. Lower cutting-teeth notehed on the 
inner side ; the first grinder in each jaw single-rooted, 
the rest two-rooted. 

Monaohusj Gray, ibid, 18, f. 6. 

Tribe 4. Lobodontina. Cutting-teeth concave ; grinders 
dee|dy and immensely lobed ; we first, second, and third 
up]^ and the first lower grinder one-rooted, the rest two- 
rootod. Hinder claw small. Muffle hairy. 

Lebodony Gray, ibid, 9, f. 2 (skull). Lower jaw 

with angle beneath the condyles. Antarctic Sea. 

Ann, dk Mag, N. Hist, Ser. 4, Vol, iv. 25 
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Tribe 6 . Stenorhynchina. Cutting-teeth conical ; grind- 
ers more or less three-lobed, two front in each jaw smgle- 
rooted, the rest two-rooted. Muffle hairy to the edge and 
between the nostrils. Hind feet clawless. Antarctic 
Seas and South Pacific ? 

Stenorhynchm^ GrJ*ay, ibid, 16, f. 5. Lower jaw 
strong, ramus erect ; grinders with three 
cylindrical elongate lobes. 

Omniatophocay Gray, ibid, 33, f. 4. Lower jaw 
slendcjr in front ; grinders small, oomprcRsed. 
with a central incurved lobe anci a very small 
one on each side. 

Leptonyxy Gray, ibid, 11, f. 3. Lower jaw 
weak, ramus shelving backwards; grinaers 
subcompressed, witli small centi*al and smaller 
posterior lobes. 

Tribe 6. Cystophorina, Gray, ibid , 38. Lower cutting- 
teeth conical, unequal ; grinders with small plaited crowns 
and large swollen simple roots. Muffle hairy, of male 
produced or inflated ; ■v^iskers waved. 

Morungay Gray, ibid, 38, f. 13. Nose of male 
produced into a trunk. Antarctic and North 
Pacific Oceans. 

Cystovhoray Gray, ibid , 40, f. 14. Nose of male 
witu an inflated crest. North and, porjiaps, 
South Atlantic. 


XLII . — On some points in the History and Relations of the 
Wa^p (Vespa vulgaris) and Rhipiphorus paradoxus. By 
Andrew Mprray, F.L.S. 

Lvery entomologist knows that Rhipiphorus pesradoitus under- 
goes its transformations in the nest of Vespa vulgaris (tlie 
common wasp which makes its nest underground). But in 
what capacity it is present there, and what are its relations to 
its hosts, are still matters of dispute. Is it as a robber and a 
murderer that it appears, or simply as a guest ? and if as A 
guest, is it as a cuckoo-guest usiroing the place of the genuine 
oflfspfing of its hosts, or as an inoffensive changding innocently 
imposed on the unconscious parents, and mefrelv filling up a 
place which (from the wasp point of view) might have been 
better supplied had it been left empty ? 

In support of the more truculent hypothesis, Mr. Stone 
records, m the ‘ EntomoWist’s Monthly Magazine * (i. p. 118), 
how he found a larva of Rhipiphorus ^‘sticking to the larva of 
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a waap^” which it devoured, exccj)t akin and mandibles, in 
forty-eight hours. The milder supposition had the support of 
Latreille and most subsequent authors (at any rate prior to 
Mr. Stone’s observation), who, although they always spoke in 
somewhat doubtful tones, yet on the whole inclined to the 
opinion that the Rhijnphori were bred by the wasps imder the 
mistaken belief that they were their own progeny. 

This still seems to me to be the true explanation ; and it is 
supported by some observations which I have recently had tlie 
^portunity of making, through the kindness of Miss Eleanor 
Ormerod^ Sedbury Park, Chepstow, a lady with more of the 
true spirit and genius of a naturalist than any other whom it 
has be^n my fortune to encounter. She has been kind enough 
to assist the Horticultural Society in an attempt they are now 
making to form a collection of what may be called Economic 
Entomology — a task for which their connexions give them 
peculiar advantages, and of whicli the commencement may be 
seen housed in the South-Kensington Museum. 

The cliarge of the formation of this collection having been 
entrusted by the Society to me. Miss Eleanor Onnerod’s con- 
tributions have consequcjitly passed through ray hands, and I 
have had the advantage of profiting by her talents for obser- 
vation. Among numerous other illustrations, she lately sent 
a large wasps’ nest, containing Rhipiphori ; and it is the exa- 
mination of tliis, and the picking out the larvae and pupae from 
the cells to fit it for preservation, which has supplied the facts 
I am about to mention. 

In France the knowing mode of procuring specimens of 
Rhimphori^ as expounded to me long ago by my old friend 
M. tjnevrolat, is to note in summer the locale of a large wa^s’ 
nest, and to return to it in winter, and then examine it. Miss 
Orracrod’s dealings with the wasps arc simpler, bolder, and, 
as will be present^ seen, more instructive. The process will 
be found detailed more at length in her brother Dr, Ormcrod’s 
little book on wasps. Enveloping her head in a ffauze bag. 
which is made to stand out from her face by a broaa-brimmea 
hat. and is tied tightly round the neck, protecting her hands 
by long and stout ^oves tied tightly above the wrists, she fear- 
lessly handles, rifles, or removes tno largest and most formid- 
able nest. Her subsequent perseverance and patience are not 
behind her courage ; she tells me that she has picked oufSOGO 
hurvas and pupm from the nest which is the subject of these 
observations ; and the reader will presently see that the intel- 
with which every point oi interest was observed and 
ijioted during the process is equally remarkable. 

The nest which supplied our material in the present instance 

25* 
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was a very large one, containing six or seven large comlis 
more than a foot in diameter. It was built in the ground, 
partly in a rough stone drain, and unusually deep and distant 
trom the opening, being more than a yard from it, and fully a 
foot beneath the surface. The soil was very hard, so much so 
that it took a strong labourer nearly half an hoar’s work to 
get at it. 

When the nest was raised out of its hole, after asphyxiating 
its inhabitants, a fully fomed male and female lthxpiph<yni8 
were found, one lying dead among wasps at the bottom of tlio 
nest, and tne other gone head foremost into one of the great 
cells (queens’ cells) at the bottom. 

No other Rhipiphovi were found by Miss E. Ormerod in the 
lower or last-made tiers of comb — ^that is, in those composed of 
largo cells (for male and female larvee) ; all except the lowest 
two tiers of comb were comjiosed of small or worker cells. She 
found no larvce, but pupas in every stage, from that almost re- 
sembling the larva in whiteness and form to the perfect insect, 
able, when the cap or seal of the cell was removed, to run out 
with such speed and dash down a neighbouring cell, that she 
could scarcely distinguish what it was. She mentions inciden- 
tally the stages she remarked in development were white, white 
with the black showing on the thorax, and coloured before the 
wings had developed. She noticed, too, that,^in coming out, 
the pupee did not cut the lid or cap nicely round, as the 
wasps do, but thrust their he-ads rouraly through the middle 
of it, apparently only getting out by forcing their way slowly 
through the torn hole ; but she did not see any sjiecimen com- 
plete the operation oi freeing itself. 

All the specimens in the nest in question were of the com- 
mon size ; but two or three varied from the others in colour, as 
in having the abdomen black (or black with light rings) in- 
stead of yellow. From another nest, however, she took one 
of the large size mentioned by Prof. Westwood, in hk 
^ Introduction to Entomology^’ voL i. p. 294. on Mr. Hope’s 
authority, as being found onfy in the cells of tne female wasps; 
the comb she took it from was full of nearly full-grown femides 
of Vespa vulgaris. 

Having picked the combs of the large nest pretty dean, 
Miss E. Ormerod sent it on to me, kindly leaving a portion 
of tils cells unopened in all the combs, for me to have m 
opportunity of verifying her observations for myself. I found 
aoout fiffy specimens of Rhipiphorus ready to come out. alive, 
not quite so active as described ; but that was, no douD^ due 
to their not having reached their full term. I also found 
about a dozen pupee less advanced. I did not distinguish any 
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difference in the proportions of the sexes in the combs which 
I examined : male and female seemed to come indifferently : 
and the cells in which they were placed seemed to be scatterecl 
indiscriminately over the combs in which they occurred, per- 
haps occurring a little more frequently towards the outer 
margin than the centre ; and in the ciise of those near the 
outer margin, more of them seemed to lie near to each other. 
As already said, there were none in the queens’ cells ; but the 
greater part of them were as vet unoccupied. 

In three instances I found two pupca in the same cell, a 
wasp-pupa and a — a fact which seems to 

me to he conclusive against the idea of the one feeding on the 
other. They must have been hatched in the same cell, bred 
lovingly as farvaj in the same cell, and undergone their meta- 
raoqmoses in the same cell. Both the pupaa in two of these 
instances are preserved in a phial of Canada balsam, and ex- 
hibited, along with the combs and sketches of their position, 
in the South -Kensington Museum. Their position was re- 
markable. In one of them the pupa of the wasp was next the 
mouth of the cell, but with its tail to the mouth, and the Puna 
of the Rhipt 2 >horm further in, with its tail to the base or tne 
cell, their heads thus meeting. The usual black saucer of 
droppings of the wasp-pupa was at the mouth of the cell. I 
shall return to it presently, but in the meantime stick to the 
Bhipiphoru Both pujpas were sufficiently developed , rather small 
and stunted perhaps, especially the lihipijihorus^ but all right, 
no lesion or aistortion. In the next case there was distortion : 
the larva of the Rhipiphorm was uppermost, and I think (al- 
though I am not quite certain) that its head was towards the 
mourn of the cell. Its tail, or, to speak with absolute caution, 
its inner end (be it head or tail) rested on the head of the pupa of 
the wasp j and at first I thought the head of the latter had been 
eaten away, but, on closer examination, I found that it had 
merely been squeezed out of shape, leaving a discoloured de- 
pression where it should have been, and had dwindled into an 
unnatural small lump, in which, however, the eyes and mouth 
are to he distingui^ed. It was obviously nothing but the 
result of protracted pressure, which had be^n to end in the 
destruction of the parts exposed to it. In tno third caae, the 
wasp-pupa was next the mouth of the cell, with its black 
deposit in the lid (preserved in situ at South Kensington)%nd 
the Rhipiphorus at the bottom in its natural positioi^. Both 
wtare u^urtj but rather small. 

On eJWunimnff the bottoms of the cells from which the 

were twen (I mean those which had a cell to them- 
selves) I {bund more than once the debris of the skin of a 
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wasp’s larva, easily recognizable by its mandibles. At first 
sight this might seem to indicate that the Rhtpiphorua had 
consumed a previous tenant of the cell, and recalled to my 
mind the way in which Mr. Stone speaks of hia wasp-larva being 
devoured by a UhijnjjhoruH-lwcvn^ except skin and mandi- 
bles,” in forty-eight hours. Hut if any one will search the 
cells of the wasp-pupie, and still more those of the hornet, 
they will constantly find the same thing, a shred of skin and 
mandibles, the skin of tlie mandibles being particularly notice- 
able in consequence of its greater strength, higher colour, and 
definite fonn. It is plainly the cast skin of the laiwa. It has 
all the look of a cast skin (every entomologist will recognize 
my meaning) ; and its occunence in cells inhabited by 
phorvs is simply due to the lihipphorns having taken up its 
abode in a cell formerly inhabited by a wasp-pupa. Mr. Stone’s 
oliservation, as it appears to me, must rest on a mistake in 
some way arising out of such a east skin. The wasps^ indeed, 
are said to clear out the cells which have been inhabited pre- 
viously, before laying their eggs in them again. 1 have seen 
no indication of any such cleaning or redding up for a new 
tenant. The d^gdts at the bottom arc left all standing, and. 
from the size ot this dung-heap (especially in the hornets 
cells, where the quantity is naturally much greater), it is not 
difficult to distinguish tliose cells which have had more than 
one tenant from those which have been used only once. The 
silvery lining of the walls is all left, and, what we have spe- 
cially to do with also, the cast skin of the previous larva. It 
is constantly to be seen in the cells ; and that we do not see it 
always may be due to its sometimes decaying away or getting 
covered witli additional rejectamenta ; for it is plain that the 
digestive operations will continue after the insect has ceased 
to feed, and shut itself up, until the contents of its stomacb 
are all voided. This, moreover, is proved by the black deposit 
having been found at the mouth of the cell in the case of the 
reversed specimen first above noticed. If it had been depo- 
sited prior to sealing up, it must have fallen out, not to speak 
of the barrier it would be to the larva in spinning itselt up. 
The eggs of the wasps arc not deposited, as by uie bees, at 
the bottom of the cell, but about a tuird oi the way up, so that 
this debris does not interfere with them. 

In picking out some specimens of cells with eggs attached, 
Miss EJeanor Omerod observed some with two eggs in the 
same cell. She sent me some of these combs, in which a 
tolerably large proportion (about four out of a score) had 
two eggs, eitner both in the state of eggs, or a young larva 
at the bottom and an egg not yet hatred adhering to the 
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angle of the cell higher up, 1 have tried ray best to find a 
difference between tJie two eggs, but witliout success, I am 
not sufficiently acquainted with the economy of wasps and bees 
to know wliether the queens often or ever commit the mis- 
take of laying two eggs in the same cell: it may happen 
sometimes j but when it docs happen, one would expect to 
find the mistake at long and wide intervals, not in a cluster or 
near each other, unless, indeed, we are to suppose that the 
queen only makes the mistake when she is in a stupid or ab- 
sent frame of mind ; for then the mistakes should all be near 
each other. This, however, seems less likely, because the exer- 
cise of instinct is not like that of pure mental effort. A man’s 
instinct will lead liim right when his reasoning fails him. 
Every one must be able to recall to his mind some time or other 
when he has instinctively found his way home although his mind 
has been so preoccupieil as to take no note of external objects ; 
and absence o? mind would therefore be immaterial to an 
insect engaged on an operation of instinct. Now in the combs 
containing eggs the doubly employed cells were located near 
each other ; and that I should be inclined to regard as a primd 
facie presumption that one of the eggs was not that of the 
wasp, but of Rhipijjhorus. 

Snould that be so, the points of resemblance in the economy 
of the Rhipiphorus to that of the wasp would become very 
striking. We should liavo ; — 

1. The egg of the same size, texture, shape, and transpa- 
rency in both, (I am not quite positive about the enclosed 
undevelotw'^ larva being qidte the same. I have thought that 
in Canada balsam, whiwi makes tlie shell transparent, the one 
seemed longer than tlie other ; but this may have been due to 
state of advancement or imperfect observation.) 

2. We should have the egg attached in the same way, at 
the same height in the cell, and in the same angle as it is 
placed by the wasps. 

8. The larv!B must feed on the same food as the wasp-larvse, 
and deimsit similar black droppings ; for these are found in the 
Bhipiphori^coWs as well as in the wasps’, and are undistin- 
guishable from them, consisting of d(5bris of digested insects, 
whicli might with care be often identified. In the hornet, 
where the fragments are larger, the identification of most of 
them oan be made without mucli difficulty. Miss Eleanor 
Onnerod shrewdly remarks to me, however, that she has ob- 
served that, unlike the wasps, the dead pupaa of the Rhipi- 
phorus keep well in their cells, and that tnis may be due to a 
diffbrenoe of food. But we must remember that their texture 
is naturally harder and drier. 
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Lastly^ it must pass into the pupa-state, and spin a cap or 
lid to the cell, and the membranaceous, tnin, silvery, shiny- 
looking lining to the cell, all in the same way as the wasp- 
pupa ; for the lids of the Rhiptphori^^lB are identical with 
those of the wasp-cells and undistinguishable from them. I 
here assume, as 1 think is the general belief, that this lining 
and lid are spun by the pupa, although it does not present 
itself to my mind as absolutely free from difficulties. I 
am not a hymenoptcrist ; that is, 1 do not make a specialty 
of that branch of entomology ; 1 therefore may without loss 
of credit indulge in wonder not allowed to the better-informed 
specialist at some of the things which to my unsophisticated 
mind appear amassing and puzzling, but which to him are 
hackneyed and trite. The lid of these wasp-cells and the 
manner of their formation is one of those things. The autho- 
rities say the pupa3 spin them ; and that they are spun is de- 
monstrable by examination of some of the less hard and com- 
plete lids. You can see the threads stretching across and 
interlacing each other in every direction. Moreover, plenty of 
observers have seen them doing it, and watclied tneir heads 
going to and fro with the regular spinning motion, under a 
commenced lid; so that there can be no doubt up to that point. 
But we must go a step further. Can they do it j^vith their tails? 
IVo of the wasp-pup® in the doubly employed cells were 
outermost, and in lK)th cases tail to the mouth of the cell, and 
a black cap or dcjiosit of its droppings lay just within the 
lid. Miss Eleanor Ormcrod observed the same thing; but in 
her case, although there may have been two pup® in the cell 
(and in my own mind, I have no doubt there were;, she did not 
observe it, but was struck only by the reversed wasp-pupa. At 
that time we had not met wiui any cells containing two pup®, 
and she may have overlooked a iiAtj!?«^A()rwa-pupa below it ; 
but she marked the cell, and I searched it subsequently without 
finding any traces of double employ ; but it was some days 
after before I looked, and by that time, the pupa might have 
decayed or shrunk, so as under my manipulation to have 
become confounded with the debris at the bottom of the cell. 
The cells containing these reversed wasp-pup® were in eveiy 
respect the same as the surrounding cells. The spun lid was 
the same, and also the silveiy lining and the strong base — no 
back door or any means of ^^ing or getting in fifom behind* 
Now I hold it to be impossible for the fuu-grown larva to turn in 
its cell — that is, to reverse its position. It can turn and turn on 
its side, turn about and wheel about on its pivot; but turn sum- 
mersaults it cannot. If the larva then spins the lid, it must 
apparently be able to supply the silk or matter of the thread| 
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and to spin it equally well with its tail as its head, I do not 
my that it does not : but it seems a very unusual aggregation 
of eriftSj an acorniutatio munerum for which there is no pre- 
cedent. Nature never provides for unnatural or exceptional 
events, but leaves the unhappy victim of them to meet its fate 
and die, ^ ^ 

The explanation which has occurred to me is this — a little 
far-fetche^ perhaps ; but the difficulty seems to warrant a 
stretch. There are two difficulties^ the supply of the material 
and the spinning. As to the first, it must be remembered that 
the position of the cell is moutli downwards ; so that if the 
fluid silk or glue was ejected in quantity from the mouth of 
the larva, it would naturally flow down its body or along the 
walls to the mouth of tlie cell. I suppose that the grub at 
that stage of its existence is constantly expectorating some of 
this glue (if we touch its head at that period, it may be seen 
to eject from its mouth a bell of clear liquid like water, which 
I have no doubt is liquid silk), and that the slimy-looking 
stuff on the walls of the cell is part of it which has adhered to 
them. When the grub is ready to pass into the pupa-state^ it 
spins it into the lid ; and its weight, elasticity, ana adhesive 
qualities make it take the cup-shaped form the lid bears. If we 
examine one half finished, we see the threads crossing the out- 
side rough and somewhat woolly ; but I suppose a quantity of glue 
poured out on it from within, after it has reached this stage, 
penetrates the interstices and gives the outside the glossy look 
which the finished lid bears, oppose, then, the larva reversed, 
no change will take place so far as regards the glue on the walls ; 
it flows down them and coats them as before ; but when the 
larva begins to spin, the head being now upjiemiost (the mouth 
of the cSl being downmost), the glue will fall back and flow 
past the grub to the mouth of the cell. This would explain 
why there is no lid in the middle lictween the two pupsa ; 
the movement of the other larva would be sufficient to pre- 
vent its settling, and the matter would then by gravitation 
find its way downwards. If tlie larva then is restless and 
moves its tail (which^ although used as a sucker, it can de- 
tach and move as it likes) from side to side, it would imitate 
the motion of spinning and prepare a sieve of sufficient fine- 
ness to retiun any more liqmd that flows down, and so com- 
plete the lid. The only Terence from the usual proems 
would then be* that, instead of the material being supplied 
from the pendent mouth, it streams backwards down its 
body.^ That the larva has enough of this glue streaming 
from its mouth to cover the whole body will be apparent to 
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any one who looka at an unexcluded pupa nearly mature, when 
he will see it is clothed in a hardened cake of it all over. 

This may explain the spinning of the lids to the cells of 
reversed wasp-pupae ; but what shall wc say to those of the 
RhipiphorVi Have they the same Jluida sericina ? I suppose 
they must ; but we want observation on this point; and for the 
present I must content myself with having pointed out the 
want. 

These reversed larvae present otlier difficulties. How do 
they maintain their place in tliis unnatural position? Nor- 
mally their position is head downmost (not in reference to the 
cell, but to the ground). The cell has its mouth downwards, 
and the head of the grub is at the mouth of the cell. In that 
position one would expect it to fall out ; but it uses its tail as 
a sucker, and hangs on by it. When you pull them out of 
the cell, you have to give a tug to bring them away. Ke verse 
it, and it might hang on like a sailor by tlie teeth for a little, 
but certainly could not do so for any length of time. It must 
in any event sometimes open its jaws to eat, and it would then 
fall out. I suppose it must hold on as usual by the tail ; only, 
instead of fastening itself at the base of the cell, it will do so 
on the sides of the mouth of the cell. It would have the dis- 
advantage of the weight of the body pressiug on the tail, in- 
stead of hanging from it; but 1 can see no other way in wnic^ 
it could be done. In the pupa-state both the reversed speci- 
mens had the tail adhering as a sucker to the black saucer of 
debris lying in tlio lid of tne cell. 

The manner in which these reversed larvro can have been 
fed is another puzzle. Miss Eleanor Ormerod suggests that 
it may have been through an opening towards the base in an 
a^oining cell ; but I can find no such opening, and, moreover, 
all the surrounding cells were themselves tenanted. It some- 
how seems not quite so difficult to imagine how it could be 
done with two larv© in the cell (the one at the mouth reversed 
and the other not) as it would be with only one, reversed. 
The ^b in the latter would have its mouth so far in the ccJl 
that tne wasp coming with food might not be able to reach it; 
but when there are two (arranged as supposed), the inner one, 
of course, both has its own nead halfway to the opening, 
and directed towards it, and also prevents the other going so 
far into the cell, and its head must just meet that of tne inner 
one. Thus, if the wasp gets at the mouth of the inner one to 
feed it, the upper reversed one must always have the oppor- 
tuni^ of taking a share of what is given to it. 

I rather inclined to suppose tW the only case in which 
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we can find reversed pnpse is when tlicre are two in the cell. 
It is only under such circumstances that one can conceive the 
grub taking the reversed position. In the ordinary case of only 
one grub in the cell, it is so small when it first comes out 
of the egg, that it can turn and shift its position as it likes ; 
and of course the position it likes will be that with its mouth 
to the food-bringer. But when there are two, if the egg first 
evolved be lowest, or, what is the same tiling, if the grub first 
out has taken its position at the base of the cell with its head 
to the mouth of the cell, when the last evolved breaks out of 
the egg, the latter will naturally turn its head down to that of 
the former when it receives its food, in order to partake of it, 
and will gradually settle into that position until it grows too 
big to have room to change it. I am also inclined to believe 
that the only case in which two pupsc are found in one cell is 
when one of them is a lihipiphorus, 

I have only, in conclusion, to say that evidence of the accu- 
racy of all the facts above recorded is, 1 think, to be seen 
in the collection in the South-Kensington Museum. As 
already said, I have not sufficient acquaintance with the eco- 
nomy of wasps and bees to be sure that the occun*ence of 
reversed pupte and grubs, although new to me, is not per- 
fectly well known to hymenopterists, and that all the points 
I have been boggling at have not been clearly and satisfactorily 
explained; but! know that if they have not been previously 
observed, they will have and ought to undergo the usual 
scrutiny of doubt and suspicion. To any one who shall feel 
so far interested in the subject as to wish to test them, I 
would recommend the little black saucer of droppings taken 
from the mouths of the cells of the reversed pupro as a good 
puce juatijicatif^' Its shape will tell that it did not come 
from the base of the cell, but must have come from the mouth. 
One of these is left actually in situ under the lid of the cell or 
cocoon ; another is in a phial of Canada balsam (as to which, 
however, I may add the scarcely necessary caution that its 
position in relation to the pupa in the phial is not the natural 
one : when I put it in, its tail was still attached to it : but 
it became detached; ana, in settling, it has wheeled rouna and 
its mouth come into contact with the black saucer ; but no one 
knowing the nature of the saucer will mistake that for its 
natural position). The pup® from these doubly tenanted cells 
are also tliere; and if there is anything I have overlooked, it 
k, I hope, unnecessary to say that 1 shall be happy to supply 
it to those who may wish to know more, if tliey will specify 
the points on which they desire information. 
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XLIIl. — Species of Terrestrial Mollusca collected on the Island 
ef San jLucia. By Ralph Tate, Abboc. Linn. Soc., 
F.G.S., &c. 

Mb. Bland, in his Catalogue of the Pulmoniferoua Snails of 
the West Indies (Ann. Lyc. Nat. Hist, New York, vol. vii.), 
gives but two species {Helix orbiculata and Bulimus aulac^ 
stylus') as inhabiting San Lucia. About two hours’ search on 
the island, in the early part of this year, has enabled me to 
add ten species, making a total of twelve now known ; they 
are as follows : — 

1. Hdiw orbiculata, This snail has much the same habit as IT. 

aspersa in this country, and is tolerably abundant about the 
town of Castries. 

2. Helix ierensis. Guppy, Proc, Scicnt. Assoc. Trinidad, 1869, p. 242. 

This species belongs to a section of the genus reprosentod by jET. 
hmdlata in Europe and if. labyrinthica in North America ; the 
tropical forms are if. cceca, Guppy, //. ierensis, Guppy, Trinidad; 
if. bactricola, Guppy, Trinidad and Venezuela, Guyana ; If, cat’- 
coidee, Tate, Nicaragua ; and H, caratalensis, Tuto, n. sp,, Vene- 
zuela, Guyana. Inhabits, among rubbish of old walls and houses, 
Castries. 

3. BuUmus temussimvs, F6t, A few dead shells. 

4. Bulimm aulacostylm, Pfir, One dead shell, bu^ with coloration. 

5. BuUmus caraeasensis. Reeve. Several individuals wore obtained. 

6. Btenogyra plicatella, Guppy, var. Abundant with Hdix ierensis* 

7. Stenogyra ooronata ?, Guppy, with the last. 

8. Stenogyra octona, Chemnitz. Abundant in the woods around Gas- 

trios. 

9. Tomatellina lamellata, P. M. With the last. 

10. Cylifidrella costata. Guild. Upon damp walls and among stones 

in shady places ; common. , 

11. Suecinea appraximnns, Shuttl. Damp pastures. 

12. Helicina plicatula, Pfr. Common in the woods about Castries. 

BuUmus aulacostylus, Pfr., is the only species peculiar to 
the island ; Helix orbiculatcu CylindreUa costata^ and Helidna 
pUcatula are common to oan Lucia and the islands to liie 
north ; whilst the remainder occur in Grenada, Trinidad, or 
the northern coasts of South America. 


BIBLIOGRAPHICAL NOTICES. 

Nota on the Geology of North Shn^hire, Small 8vo, pp. 88. 
London: Hardwioke, 1869. 

Tnis little book, by Miss Charlotte Eyton, is well written and nicely 
printed, and must be a welcome companipn to any intelligent 
mhabitant of Salop, or thoughtful tounst, if geologi^ly incllaed 
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ftnd deeiroue of knowing tho why and wherefore of the varied 
scenery and tho many interesting iwints in tho geographical struc- 
ture of tho district, and in its mineral and other products. Some 
sections, with outline views and a map, would, of course, greatly 
inorease the value of this little book ; and wo trust that there are 
enough geological inquirers in Shropshire to use up this, and make 
way for an illustrated edition. In that reprint tho technical names 
of ** formations ” should bo more uniformly printed, either with or 
without capital letters. Mytillm^ Keuper^ and Megaheervus are 
nearly all the errata we observe. Tho careful manner in which tho 
authoress has collect'd, used, and acknowledged the results of others’ 
work is an example to many writers. Being an original observer, 
|>er8onally interested in her subject, and having clear views of what 
IS before her, Miss Eyton gives a lucid and re^able account of her 
district, from tho old Cambrian rocks to tho most recent alluvium, 
supplying trustworthy information to all, and a good basis of facts 
and notions for new observers to start from. 

Figures of Charcu^terlstic British Fossils^ with Descriptive Remarks, 

By W. H. Bailv, F.L.8., F.G.8., &o. 8vo, Part II. London : 

Van Voorst, 1869. 

This welcome continuation of Mr. Baily’s useful work contains : — 
1st, pages xxv-xxxvi of Desoriptivo Remarks, including some clear 
and concise descriptions of tho elementary constitution of Corals, 
Crinoids, and Polyioans (with diagrams), as well as notes on tho 
fossils of the Caradoo and liandovery strata ; 2nd, pages 31-61 of 
the Explanation of Plates (XI.-XX.), convoying very much informa- 
tion in a condensed form. Tho figures of tho Fossils are necessarily 
well chosen by so experienced a palmontologist as the author, whe- 
ther they be original or copied from published types. The printing 
of plates and text is better than at first. A few errata occur {eeptce 
for septa, Upper Caradoo for Uandovery, Ontraooda for Fhyllopoda, 
to.), warning us that, with the greatest care a professional man can 
give to his proofs,” errors will creep in with the innumerable facta 
he has to notice and compile. Certainly geologists both at home 
and abroad must be glad to get Mr. Bail/s work in their hands ; 
and inch slips of the pen are wRlingly lost sight of in so large a mass 
of earefoUy arranged and well illustrated information as ishm ofiered 
to the student and general geologist. 


MIBCELLAJSrEOUB. 

On the Ocmerrehiee of Beania mirabilis at Shanklin, Isle of Wights 
By rnamr Lxa, F.L.8. to. 

To ihe BMt6rs of the Annals and Magazine of Natural History, 

— I notice with pleasure the mention made by 
Hr. fiC, Boper of his having found Beania miraUUs at Eastboumo, 
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and beg to reoord its occurrence in another locality on our southern 
coast — namely, Dunnoso, near fihanklin, Islo of Wight. Whilst 
residing there, three years ago, I one day brought in from a pool on 
the jutting spit of rock locally kuoum as “ the Ledge, a quantity of 
jEtea anguina (the snake Vhcad polyp), wliioh grows abundantly 
there on RytipMcea pi'i%astroi(^e». I placed some of it in a “ Boo- 
phyte-trough,” and, whilst examining it under the microscope, 1 
saw, to my surprise and delight, a few colls of Beania mirahilia en- 
tangled with it. The little daughter of a brother microsoopist who 
was with me accidentally upset the trough, and my newly found 
treasure was lost. I left Hhanklin on the following day, and have 
had no opportunity since then of searching for Beania mirahilis in 
the rock-pools of Bunnose. 

I remain, Gentlemen, yours, &c. 

Henry Lbx. 

ChitiUJiBh (Sepia) of the Bed Sea, By Br. J. E. Gray, F.R.S. 

Barigny, in his plates on tho ^Mollusca of Egypt,* figures a 
cuttlefish (Sepia\ t. 5. f. 1-3, from the Ked Sea. Audouin, in his 
explanation of those plates, considered it Sepia officinalis. This 
plate was copied in F^russac’s ‘ Seiches * (t. 4) as Sepia Savigniana ; 
Blainville and B’Orbigny altered this name to S, Swignii; and 
Ehrenberg, in his ‘ Symbol® PhysLc®,* gives to the figure tho name 
of Sepia Fharaonis, 

The bone of this species has not been described or figured. 

Professor Ehrenberg obtained firom the Eed Sea, near Hamau^ a 
bone of a cuttlefish which is about 3 inches lon^ and 1 inch wide, 
round at each end, and without any posterior spine, which he calls 
Sepia gibhosa (Symbol® Physic®, 1831) ; B’Orbigny altered the name 
to Sepia gihba, 

M. Lefebvre obtained at Cosseir some Cuttlefish-bones, which are 
described and figured by M. d’Orbigny under the name of Sma 
Lefebvrei, Paldont, Univ. t. 4. f. 6, 6, 1845 (Fdrussao and B’CScb. 
Cdphalop. t. 24. f. 1-6). 

l£r. MacAndrew observed bon^ of Chittle&di similar to the one 
here figured on the shores of the Gulf of Suez, and brought two 
specimons which are now in the British Museum. I think there can 
be little doubt that 8, Lefehvrei is the same as 8, gihbosa ; and ihe^ 
both, as suggested by M. d'Orbigny, are the bones of S^gia Smignhf 
the bones of which have not otherwise been seen or described* 

But the latter suggestion may be doubtftil, as Mr. Feilder said 
that he had examiu^ with his finger all the cuttlefish he saw in 
the market at Suez (where they are eaten, as Ihey are in most of the 
towns on the shores of the Mediterranean), and that ihey all ap* 
peared to have a shell without the protuberance so peculiar in S. 
Lefehvrei ; indeed Mr. MacAndrew brought home a specimen of a 
outUeflsh'bone without the protuberance on the inner side, and 
very like the bone of Sepia ojfioinalu^ and still more like S^ia Bap^ 
pevnat frem the Indian Ocean. 
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M. Lef^bvre also found at Cosseir some very slender bones of a 
cuttlefish which have the inner surface elevated into a central ridge as 
in /Sf. Lefebvreif and which D’Orbigny has described and figured under 
the name of Sepia ehngata^ Paleont. Univers. t. 4. f. 7-10 (F^russac 
and D’Orb. C^phal. t. 24. f. 7-10). 

There is a third species in the British Museum with the central 
prominence, found on the coast of Australia, which I have described 
as Sepia apama. Gray, Cat. Cephal. Antepedia, p. 104, var. 10. 


The Larva of Tischeria complanoUa and its Parasite. 

By Prof. Camillo Rondani. 

Rondani has found the larva of Tischeria comphinella living in 
oak-leavos, upon which its mines form spots similar to those pro- 
duced by the larvco of some other Tineidm and those of Orchestia 
quercus. The loaves wore brought to him by a friend, who wished 
to know by what insect the spots were produced. They were placed 
under a bell-glass, and in a few days two specimens of Tischeria 
eomplanella were observed endeavouring to make their escape. 
Other specimens continued to make their appearance until the end 
of July, the first having been observed about the middle of that 
month. 

On examining the mines, most of tlie inflects were found in the 
pupa-state ; but some larv© were discovered which had died without 
any apparent cause ; and these, when placed in a vessel of water, 
acquir^ nearly the appearance which they must have possessed 
when alive. From the specimens thus swelled the author prepared 
the following description of the larva : — 

The larva is footless or with indistinct feet, the sides being rugu- 
lose or tubercular to replace those organs. Hoad coriaceous, ferru- 
ginous, the following segments very pale yellowish and somewhat 
troiifllnoent, except the last, which are oonfhsed into one large fer- 
ruginoUa piece; first or cephalic segment broader, marked above 
with a large, subqnadrate, blackish spot ; the remainder with a 
yellowish or brownish-yellow dorsal longitudinal vitta; all furnished 
at the sides with a few minute hairs. It lives between the epider- 
mides on the parenchyma of the leaves of Quercus peduncvXata 
and perhaps other sjpocios. 

Simultaneously with the moths, a considerable numbm* of mihuto 
Hymonopterous parasites were produced from the leaves ; they food 
upon the larv® of the Tischeria^ and destroy many of them. This 
parasite belongs to the Ohaloididm, and to the subfamily Emcyrtince ; 
Wt the author was unable to refer it to any of the genera of that 
mup irith the characters of which he was acquainted. As Hr. 
Halmy oottourred with him in regarding it as a new generic type, 
he hee eharaeteruied it as follows, under the name of 

Tixbophaoa, nov, gen. 

7«aitloulat8p, seu soapo et articulis 6 flagelli ii^tructn in 

Utroque eexu ; primo articulo fiagelli brevi, cseteris in fosmina 
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Bubovatis, in mare oblongioribus, quorum 3, in hoc soxu, flla- 
meuto longo fimbriato prmditiB. 

Aim Buperm extensm, vena oostoli exilissixna^ appendicula apicali 
oblique in dilatatiouom terminante, ct alia venida spuria propo 
marginem posteriorem, lougitudinaliter decurronto ultra medium 

AMomen apioe subaouminato et Bursum paulo incuiratum, basi 
angUBtatum. 

Pedes eimplices, tibiis intermediis unicalcar atis, tarsia omnibus 5- 
articulatis. 

Tineojphaga Tischerice^ sp. noT. 

Nigra» nitida, glabra; maris et fcominm antonnm nigrm, artioulo 
prime flagelli sat brevioro sequentibus ; maris articulo seoundo, 
tertio et quarto appendioe longa prseditis filiformi, brcviter fim- 
briata^ articuli secundi longioro, quarti minore. Abdomen maris 
ad basim in medio paulo albido-translucidum. Aim limpidissimm, 
nudm. Pedes fomoribus late nigris ; tibiis oum coxis antorioribus 
totis albis, postiois apice nigrioante ; tarsis omnibus albis, apioe 
fbsco. 

The size of the parasite is not given. The larva of Tischeria^ the 
logs and antennm of the perfect insect, and the details of the struo- 
ture of its parasite arc figured. — Annuario della Soc. dd Natural, in 
Modern^ anno iii. pp* 20-24, pi. 4. 


A Naked Shrew. By Dr. J. E. Gray* 

Mr. P, Gamer, of Stoke-upon-Trent, has kindly wnt to the British 
Museum a Naked Bhrew. It was caught on the border of a wood 
in Staffordshire on a hot day, but died from being enclosed in a 
botanical box. 

The whole of the upjmr surface of the body and head is destituto 
of hair, and the skin is corrugated like that of the Naked Mice (iftis) 
figured by Mr. Gaakoin in the * Proceedings of the Zoological 
Society,’ 1856, Mamm. pi. 41. 

On Spemodes oonglomeratus, a?td a new Genus ^ Fleshy Ahuonoids* 
By Dr. J. E. Gjut, F.B.S. <kc., and Hxnbt J, Cahxbk, F.IlS. 

Mr. Bobert Swinboe has brought from North China a dried specie 
men of a fieshy Alcyonoid for British Museum, that fqmemn» to 
bdong to a genus hi&erto unnoticed; and Mr. darter has kinmy 6|:a* 
mined and drawn its structure and spicules for me« It may be ealled 

EnsoLBRtnxa. 

The coral fleshy, consisting of a growth of thick contorted iaminm 
with rounded upper edge, the lower part of the lamina and base 
bare, the upper part with regularly disposed polypes with numerous 
small concavities placed at the base on the smaoe between the^ 
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polype-oella ; the inner part strengthened with thiok^ fusiform, 
longxsh tubercular spicules with three or five wide, smooth, sunken 
cross bands, separating the tubercular surface of the middle of the 
spicules into bonds respectively. The spicules in shape are like those 
figured byProf.Kolliker, in his ‘ leones Histiologicm,’ 1. 18. f. 31 & 3i), 
as found in Qorgonia setom and G, sangninole^Ua ; f , 42 & 43, Gorgin 
mUu pseudoHjintigtaihea and G. gmyiulaUi, 

Emclerides chinensts, 

JMk North China. B.M. 

Mr. Carter says, “ The spicule is calcareous, tubercular, elliptical, 
presenting from three to five smooth bands, or intervals without 
tubercles, idtemuting with the tubercular ones, all fornung so many 
circular rings roimd the central axis of the ellipse. About twice as 
long as broad, and inch lung. 

“ There are seldom more than thn^e smooth bands, and those may 
be more or less in’egularly disposcMl ; but the figure given shows the 
average form and size of the spicules, though t^iken from ono of 
those which are most s}mimotric;ilIy formed. The whole tissuo is 
pregnant or densely charged with thorn. 

** The magnified surface shows the form of tho pits ; the larger arc 
situated in the middle of tho smaller, cup-shaped ones. The larger 
ones contain the animal with its eight divisions, showing the dry 
contracted animal. In the centre of emdi of the smaller eiij)8 is an 
aperture which may ho an outlet for tho ova, winch abound in tho 
structure round the largo cells. Urticating organs arc also present.” 

Mr. Carter has also S(*nt me a drawing, with some interesting details 
of the structure, of a species of Spoggodes which was brought up from 
the bottom of the sea off the south-east cofist of Arabia, on a fishing- 
hook* The coral was of a greyish colour, more or less transparent, 
firmly gelatinous interiorly, semicrusted with rough, fusiform culca- 
reouB spicules externally. Animal pinkish, just visible, surrounded 
by a oupwork of fusiform spines, one of wliich is much longer than 
the rest. Skeleton of spine- or spieule-work consisting of difierent- 
sized fusiform spicules. Tho branches are branched, the branclilets 
short, each ending in a spherical head of polypes more or less bristled 
by the projecting calcareous fusiform spicules.” 

The mass is large and short (5 inches each way), with very tliick, 

. rather compressed, barren stems, divided above into short, thick, 
^foondod lobes, which are covered with clusters of short branches 
ending in spherical heads of polypes. I propose to call the species, 
whteh is evidently very distinct from any I have before seen, JSpog^ 
godes t(mgUm$rcdm. 

On the Anatomy of the Genus Gordius. By H. Grkkaohbr. 

The singnlar results obtained by M. Meissner, in his anatomic^ re- 
8i9|(^*ches on th© Gordiaoea, have induced the energetic expression of 
doubts on tho port of several naturalists ; the conscientious work of 
* X* Gronaoher onght therefore to be welcome to all. The author has 
Ann, & Mdff. N, Hist, Ser.4. Foif. iv. 26 
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taken os the eubjoet of bis dlreeotions some large tropical epecies^ 
and ho has verified tho exactness of the results obtainod in the Qar- 
dUin tMifurciti of Europe. 

Wo may distinguish, with M. Bohiieider, in tho skin of all the true 
N'einatt)dos, two layors — the one internal and cellular, lying directly 
on the musclos, called the subcutaneous layer, and the other external, 
tho cuticle, secreted by tho first. Tho two layers occur in exactly 
the same way among tho Gordioeea ; but M. Meissner entirely mis- 
understood their nature, lit' considered the suboutanoous layer as 
being in direct relation with the muscular system, and gave it tho 
name of i>enmyflium. As to tho cuticle, it is formed of two lamin®, 
of which the innermost was regarded by M. Meissner as a fibrillar 
corium, and the cxtomal as an epidermis of cellular nature. 

Tn immediate det>endenoo upon tho skin is the organ which M. 
Meissner has described as a ventral cord. M. Schneider wa« 

atterwards better iDspired in regarding tliis cord as tho homologue of 
tho veniraJ line of the Nematodes. Nevertheless, in hia monograph 
of the Nematodes, he abandons this opinion and regards the cord in 
question as an onsophagus deprived of all oommunioation with the 
intestine — that is to say, as the morphological equivalent of an oeso- 
phagus, not fulfilling tho functions generally supposed to belong to 
that part. It does not, indeed, present any mouth in front, or any 
communication with the intestine behind. This interpretation is 
enorgotically opposed by M. Grenaober. This observer recurs to the 
first idea of M. Schneider, and regards the supposed nervous cord as 
homologous with the ventral lino of the Nematodes. He shows be- 
sidoa, by means of a series of very convincing sections, that this organ 
is really an excrescence of the subcutaneous layer. A narrow fissure 
of tho muscular cylinder along the ventral line permits a lamina to 
pass, which ostabliHhos the continuify of the tissue between the sub* 
cutaneous layer and the ventral corcu 

The muscular system of tho body of Gordius forms in tho interior 
of the subcutaneous layer a cylindrical layer, interrupted only along 
the ventral surface by the gap through which tho ventral cord ocenih 
munioates with the subcutaneous layer. This cylinder is oompose^ 
of laminee, which M, Schneider compares with the fiblillfe of 
other Nematoda. M. Grenacher, on the Contrary, regards eadi la- 
mina as a muscular cell, homologous with those of the Polymyaxia* 
These laminm, indeed, are not solid, but each eonstitntes a tubOi 
though, it is true, of very small calibre. Tho calibre is dtlpecfly niaar 
parable to the medullary mass of the muscles in 
The author has not, however, suooeoded in findkig Hie ancbtis of 
these muscular cells. 

The tube formed by tho different layers of the body-wall that we 
have just described is filled with a oelliar tissue, in whioh the other 
organs are immersed. This tissue is designated by M. Grenoehet the 
ptrimt^ eonimtlve suhstanee. It is to it that M. Meissner, by a 
curious interjpretation, aaoribed the frinotion of an intestinal oanat« 
He assumed, m fact, that the mouth led directly into the cavity 
by this tissue j so that the genital wgans would have been hSgei in ^ 
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a solid intestmal oaoal filling all the body. M. Bchnoider has already 
rejected this ouriouB interpretation ; but he regards the perientorio 
tisBue as a dependence of the muscular tissue, of which it would 
represent the medullary substance extraordinarily developed. 

It is generally admitted that the (lordiacea ore without internal 
oif^ns of ropi*oduction so long os they load the life of parasik®. 
This may be true of Memiii ; but as regards Gordnis M. Gronachor 
shows that the generative organs are already completely developed 
during the phfise of parasitism. It is not true that in these animals 
the intestino terminates crocally, and that tliore does not exist any 
opening playing the part of an anus. In the females the intestine 
opens into the uterus immediately in front of the sexual pore, so that 
this last is in reality the opening of a eloaca. The uterus, however, 
soon divides into throe canals, of which the two lateral arc the ovi- 
ducts, and the middle one is the direct continuation of the uterus, but 
performs the part of a seminal receptacle. In the males there also 
exists a cloaca in the form of a sac, presenting thret) orifices — one, 
superior and median, loading into the intestine, the other two, smaller 
and lateral, corresponding to the deferent canals. 

The variable statements of authors with regard to the digestive 
system of the Gordiocoa are explained by the following facts, ascer- 
tained by the author. So long as they are in the state of parasites, the 
present a distinct mouth loading directly into an intestinal canal 
lined with epithelium ; but at the time of migration, or immediately 
before it, the mouth appears to bo obliterated in the greater number 
of species. It disappears then entirely, or there only remains a 
slight, scarcely perceptible, trace of it. The anterior part of the in- 
testinal canal seems also to become atrophied, and the place that it 
occupied before is henceforth filled with the periontoric tissue. These 
remarkable modifications had already been foreseen by M, Blan- 
chard. In 1849, he expressed himself as follows : — “We remark in 
the OordUf at least in the adults, the atrophy of the intestinal canal. 
This sufilces, up to a certain point, to separate the Gordiacea from 
the Nematoides ; and yet wo are not in a position to describe clearly 
the digestive tube of a single Qordim, for it would be necessary to 
have observed it at different ages of the life of the animal.” Most 
xoelogists of late yectrs bare approximated the Qordii to the Nemo^ 
todes. Biesing has formed, under the name of Neumtoda Hjtrocta, 
a group including Menms, GordkiSy and the Splu3dr\da'ri(9, The 
name proposed by the Viennese naturalist, at all events, cannot bo 
maintain^ : in the first place, the absence of an anus (true, perhaps, 
as regards Mermu and the Sphomdarice) will not hold good in Gor- 
dtiis ; in the second place, we know now of true Nematodes appear- 
ing to be without any anal onening whatever {Ichthyme^m). The 
results obtained byM. Grenacner seom to remove the genus ms, 
more than is generally supposed, both from the true Nematodes and 
from M, Scrineider has already pointed out a certain num- 

ber of diflferential characters. To these we must now add the exist- 
onoo of a eloaoa in both sexes of Gordius, in the male sex only 
of the Nematodes ; tiben ^e existence in QordixM of that oon* 
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nective ponenteric tissue, in the parenchyma of which the in- 
ternal organs are lodged and fixed. Hence M. Grenadier concludes 
that it is neceasarj^ to separate Gordius^ more than is usually done, 
both from Menniji and from the true Nematodes, at the same time 
approximating Mermia to the latler.— /wr wisH, Zoologu^ 
xviii. p. {V22 ; BlhL (Jnlv. August 15, ISdO, BuU, Sci. pp. SOS- 
811. 


On the Development of Polobates fuscus, Wagh 
By C. VAN Bambkke. 

The author treals of a subject wliieh has not hitherto boon inves- 
tigated— the embryogeny of IMohntes fmcos. His history of its 
development commences with the ovarian egg, and closes iit the 
period when the intenial branchiae replace the external branchim — 
that is to say, when the principal organs are sketched out. He first 
of all desinbes the process which he has followed in making hU 
preparations. The object is to obtain sections sufficiently delicate 
for rnicroscopi<‘ examination by transmitted lighl, this method being 
the only one wliii‘h leads to jrositive results in the anatomical inves- 
tigation of the \ariou8 phases of embryonic dovolopmeut, Bor fur- 
ther debiils the reader must refer to the memoir. 

The ovum is described, with the ap]>earance which it presents in 
the ovary. The deposition of the secondary vitellue in the proto- 
plasm of the primordial ovum- takes place uniformly round the ger- 
minal vesicle, and not in the form of a nucleus ; the germinal vesicle 
is enclosed in a cavity closely approximated to the periphery of the 
ovum, and hiis no external communication by a canal ; the rupture 
of the germinal vesicle always precedes the quitting of the ovary by 
the ovum ; and there is no true \itollino membrane {Eizellmen^un 
of Bemak), These are the chief peculiarities presented by the ovum 
before its extrusion. 

In the upp(‘r hemisphere of tlie fecundated ovum a clear solid 
nucleus makes its appearance ; this becomes the starting-point of 
the segmentation, which sometimes commences upon the very border 
of the germinal pit { fovea germhmitva of Schultxe). The circlet of 
folds {Faltenlcrunz of the Germans) is very distinct in the ovum of 
Pelohates during the first phases of segmentation. The division into 
two spheres takes place in such a manner that the part still tmdi- 
vided, instead of being central, occupies the periphoiy of the ovum^ 
and corresponds to the inferior polo. 

The formation of the primitive visceral cavity results from the 
multiplication of the colls of the deeper layer of the dome which 
covers the cavity of segmentation. In oonsoquenoe of this cellular 
prolification, the above-mentioned layer is incurved and covers the 
clear hemisphere. As soon as the jiimitive visceral cavity has re- 
placed the cavity of segmentation, the embryonal lamell® are dis- 
tinct. Of these there are four, namely ; — 

i. An external lamella (enveloping membrane). 
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2. A Booond lamella, which the author, like Prof, Strieker, regards 
as the true sensorial lamella. 

3. A third lamella, which corresponds to the motorj germinal 
lamella of the higher Vertobrata. 

4. A fourth lamella, the analogue of the glandular or trophic 
lamella {Trophishlatt of llemak). 

In Pelolnites the primitive streak does not precede the dorsal fur- 
jrow, but appears at tlie same time as the latter : these two parts 
are at first visible only in the posterior half of the dorsal region of 
the future embryo ; but the dorsal furrow'is soon completed, when 
its form is characteristic, and most frequently the primitive streak 
cannot be distinguished in its anterior half. The clear surface has 
an ovoid form ; its anterior limit corresponds to a dark zone which 
shows itself at the same time as the dorsal furrow and primitive 
streak ; this is the cephalic crescent, of which the subsequent modifi- 
cations are very remarkable in PelolmUs, 

The microscopical examination of transparent sections shows 
clearly that, in Pelobates, the production of tho dorsal furrow is 
efiected solely at the cost of the outer lamella (enveloping mem- 
brane). This latter behaves like the sensorial lamella of the higher 
Vertobrata at the period of tho formation of the nervous canal ; only, 
when the dorsal furrow is closed, the tube produced by this closure 
is not yet the nervous canal, which is afterwards completed by tho 
incurvation of the thick port of tho sensorial lamella. 

At its anterior part the thickened portion of tho sensorial lamella 
not only gives origin to the cerebral cells and ocular vesicles, but, 
after the occlusion of the nervous canal, there remains, on each side, 
an aggregation of cells which become the origin of the auditory 
vesicle and of the nervous part of tho olfactory organ. The latter 
becomes tho olfactory lobule, which therefore is not, in Pelohaie^, an 
cxorosoonce of the anterior cerebral cell, and only comes into contact 
with this gradually. 

As regards the motory germinal lamella, we shall only say here 
that the cutanoo-dorsal laminm arc not derived from tho peripheral 
portion of this lamella, hut are produced in their place by the lamineo 
of tho primitive vortebrao. The dorsal cord, the Wolffian bodies, 
and the external and internal branchi® originate from tho motory 
lamella. 

Lastly, the author believes wo may regard os the first rudiments 
of the ladneys two small masses of cells formed at tho expense of the 
glandular lamella ; but he has been unable to ascertain what relation 
&ere exists between these organs and the excretory ducts of the 
Wolffian ooipuscles, — Mhn. de VAoad, Roy. de Belyique, Abstract 
eommnnioaied by the Author. 

On the J^stems of Capillary Vessels in the Qasteropods. 

By Prof. Wedl. 

; The doctrines that are now generally accepted in France and 
with regard to the blood-vascular system of tho Mollusca 
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were originated by M. Milne-Edwards* These doctrines way be 
summed up in the thesis that this vascular system is lacunary^ and 
in eommunicatioii both with the cavity of the body and with the 
exterior world. M. de Quatrofages also taught, os early as 1844, the 
exbtence of an oxtravascular circulation, among the Qasteropods 
of the family Eolididao, which he classed among his “ Oa»ieropode$ 
phUhenUris. Bouloyet energetically opposed this notion, and 
assorted the existence in these aiiimtils of a vtmous system, similar 
to that of the higher animds. M. lU)bin (1851), after carefully 
criticising the works of Cuvier and of MM. Milne-Edwards, Quatre- 
fages, Blanchard, and Owen, pronounced in favour of Bouleyet and 
the closed vascular system, and consequently against phlohen- 
torism. 

Notwithstanding the objections of Bouleyet and M. Robin, not^ 
withstanding the anatomical researches of MM. Kt^ber and Langor, 
notwithstanding the fine injections of the latter, which have demon* 
fltrated the existence of a system of capillary vessels and at the same 
time the absence of an aquiferous system in these LamolHbranchs, 
notwithstanding all this, M. Milne-Edwards maintains to this day 
the existence of a lacunar drculating system in all the Mollusea, 
with vessels widely gaping in the cavity of the body and exter- 
nally. M. Wedl has just carefully resumed this study, and, like 
Bouloyet and M. Rubin, M. Xeber and M. Longer, he doolares most 
positively against M. Milno-Ed wards. 

The method employed by M. Milne-Edwards was insufficient. He 
contented himself with injecting a solution of chromate of lead into 
the perivisceral cavity by a sm^ opening made in the back or else- 
where. M. Agassiz, by making ix^jections throngh the mouth or the 
anus, thought ho coiild also demonstrate a direct oommunication 
between the digestive organs and the circulatory system. M. Robin 
has already characterized these processes as coarse. Thus, for in-*- 
stance, it is certain that in opening the ixjrivisooral cavity it is easy 
to open at the same time a blood*sinuB or some large vessel, and to 
make the injection penetrate through this. 

M. Milne-Edwards cites in support of th(‘re being a oowmunica^ 
lion of the vessels with the perivisceral cavity the folh>wing evi- 
dence, which one cannot help thinking singular. When he examiziod 
with the microscope the blood of the ventricle of the heart and the 
perivisceral liquid in a living Helix, he found the two liquids 
iecily similar, both of them containing blood-corpuscles. Now it is 
not possible to oj)en the perivisceral cavity without cutting a qnan#* 
tity of vessels, whose contents fall into the cavity. M. on the 
contrary, by making his injections through the heart, has ascertained 
that in Helix the injected mass does not penetrate into the peri- 
visceral cavity, and does not go out at the exterior surface. 

It is remarkable that M. Milne-Edwards in his works never speaks 
of the capillary vessels, which might lead one to suppose that he 
has never seen them. Several naturalists whom this author ranks 
among his adherents nevertheless differ firom him on certain points* 
Mr. Owen and M. Blanchard in particular never speak of true lactUM^ 
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but of mnusoa with proper walla. However, all the German zoolo- 
giats appear to have passed into the camp of M. Milne-Edwards. 
M. Eberth alone, in consequence of some injections with nitrate 
of silver, thinks ho has asoortainod that the blood-canals of the 
Gasteropoda have proper walls, and cannot be regarded as lacunos. 

The best method of studying the circulatory possagos of the Gas- 
teropoda is to make an injection by the ventricle, or, still bettor, by 
the auricle or by a largo vossol. There are, however, some cases in 
which this method cannot be employed — as, for example, among the 
Mmices and the Turbines^ in which the heart, which is extremely 
small, is protected by the thickest part of the shell. In these cases 
M.Wedl has also employed th(3 method of pricking in the neighbour- 
hood of the sinuses or of some largo vessel. 

The result of the numerous researches of M. Wedl is to prove the 
existence in the Molluaca of a completely closed vascular system, 
with capillary networks in the greater part of the organs. The 
type of distribution of these is extremely variable, and intimately 
oonnected with the structure. It is thus that in the Murices the 
sldn of the trunk and of the back is formed of several superposed 
layers of muscular tibros, crossed in different directions, and that 
several networks of blood-vessels are likewise superposed in those 
parts. The vascular networks are superposed in the same manner 
in the foot of those Ctenobranohs. In the warty skin of Ileli^ we 
find a distinct capillary system for each verrucosity. In all caaes 
whore the skin is very erectile, as in the foot of the Lhmees^ the 
capillary vessels are very lai^ge, and embrace very small meshes. 
The very erectile part of the mantle presents an extraordinary vas- 
cularity with very narrow meshes, whilst that part of the mantle 
which envelopes the kidneys and the liver does not present by any 
means a like richness. In no part of the skin is there any commu- 
xdoation between the veins and the exterior. Nor do the veins 
appear to oommunicate witli the aquiferous vessels. M.Wedl, how- 
ever, has not been able to determine whether these last open directly 
into the perivisceral cavity, or whether they are distributed only in 
the foot. 

The digestive osgans of the Gasteropoda present great variations 
in thdr Intimate structure. Among the Hdkes and Limaces, the 
drotdatory system both of the mucous and of tho external suxfaoe 

the intestme is perfeotly closed. There even exists a rich capil«* 
kry network in w dufuieature of the mucous membrane wUoh 
em^dosea tiie radula. In the liver, which has no portal system, the 
lafe is secreted by the arterial bloods Borne arteries encompass the 
acini ^ the mode of ramifloation of tho vessels is that of a clustered 
ghiud, 

Pm eapiUaxy network of the inner surface of the lungs in the 
ate Mouusoa is one of the richest in the organism, just Hko 
i of the hranehim in the Ctenobranchs. We find networks com- 
of Isige meshes in the kidneys, around the mucus-glands and 
aud iu the seminal oaps^e (in HeUan)^ whilst the albumi- 
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nous and hermaphrodite glands have networks of oval and round 
meshes* The eye and the ganglia of lielia* present numerous vas- 
cular rings united by anastomoses. 

Although the researches of M.Wedl have been confined to a small 
number of 8i)ecics, they suffice, however, to show that the doctrines 
taught by M, MiJn e-Edwards with rt^gard to the circulation of the 
Mollusca will not hold good of all animals of this olass^. — Bitzunga^ 
her. Aka<L Wien, 1868, ii. ; Bibl. Univ, September 15, 1869, 
Bulh Sci, pp. 78 -8U. 


Discovery of New and Bare Fossils in the MarUSlate of Midderidge* 

To the Editors of the Annals and Magazine of Natural Uistory, 

GEiJTLrarEN, — Will you allow me a line in the next Number of 
the * Annals’ te record the di8cover5% by Josenb Esq., of the 
following interesting species in the Marl-Hlate of Midderidge ? vi/, : — 
two specimens of Proferosaurus Bpeneri ; a specimen of a largo reptile 
of undetonnined genus and species; several examples oi Dorypterus 
Jioffmannif Germar ; four groups of the palatal teeth *of Janmsa 
Hchloth., sp. ; a specimen of Aa'olepis Munst; 

and the head and teeth, up to the present time unknown, of ^<to- 
lepis tiedqwicliii, Ag., and Ocelacimihm granulutuSj Ag. 

With these remarkable novelties were associated numerous romainis 
of the fishes and plants already figured and described in Kngliijii 
works, and some additional forms of plants not hitherto announced 
from the Marl-Hlate of England. All these will from time to time 
be described in detail in the pages of the ‘ Annals.’ 

I remain, Gentlemen, 

Yours truly, 

Kiceabd Howse. 

17 Saville Row, Newcastle-upon-Tyne. 

October 25, 1860, 


* Without disparaging the importance of the discovery mode by M, 
Wedl of the numerous capillary networks in the Gasterop^a^ we do not 
think that the non-existenoe of vast hlood-sinusost or espedally the sh* 
sence of communication of the vascular system with the aactenor wo^ 
in these animals, necessarily follows therefcom. reoftnity we have 

ourselves examined the communication of the pericardiac ainvii with 
exterior by means of the excretory organ In J^giUrkoS^ and we do not 
Ihink that the existence of this communication can be for one instant 
doubted. This also applies to an analogous arrangement desori)^ in the 
Pteropoda by M, Gegenbaur and other authors, &c. &c.— E. OLAPAninn. 
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XLIV . — List of Coleoptera collected in Vancouver's Island hy 
Henry and Joseph Matthews, with Descriptions of some 
new Species. By Dr. J. L. Leconte, Philadelphia. 

By the kindness of my friend the Rev. A. Matthews. I have 
been permitted to examine a very interesting series oi Coleo- 
ptera collected by his brothers Henry and Joseph Matthews in 
Vancouver’s Island and British Columbia. Though pertaining 
to the same zoological district as Oregon and Washington 
Territories, several species not yet obtained from other locali- 
ties occur in Messrs. Matthews’s collection ; and, what is of 
equal interest, several species known from the eastern and 
central parts of the continent have been found to extend their 
range to the Pacific slope. 

Amon^he former, Zacotus Matthewsii (a magnificent copper- 
coloured Broscide, resembling in form Promecoderusj but allied 
by generic characters to Miscodera) stands preeminent as one 
of tne most remarkable additions iwontly made to the North- 
American insect-fauna. Of those which have been found to 
extend their western range beyond the limits within which 
th^ were previously known may be mentioned : — Nebria 
mmtaf PsySrus pioeus^ Planus cupripennisj P. bembidioideSy 
AmsoaoetylM mynta^ Discus Ilarnsiiy LeUtotrophns dnm- 
Ekder aptcctius^Vorymbites injflatua^ Cle^ nubuvsy 
Tticrania Btansburiif Tragosoma BarrisiuAcrnceops strigilatay 
CoUiAiwn Mofwimnmus smtduitus^ Saperda caha- 

The occonence m a far northern locality of such forms as 
0mm and Dyeanii^ ProTnecognathus kevissimusy 

Amara od^/bmica^ Ohl^ius karpalinus. Dichims piceusj 
nigritay Necrophihis nydropkihidssy Odontmm 
Poh/emn Stoutii, Omlus cihatu-Sy Coehenemis dilati-’ 
Am. ifc Mag. N. Hist. Ser. 4. Vol iv. 27 
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collia. Ergates apicidatua^ and Mesosa Ouexiy all of which are 
founcl on the Pacific Rlof)o in more southern regions of Oregon 
and California, is an instructive fact, and not without signifi- 
cance as indicating a greater unifonnity of tlie climate of the 
maritime parts of tlic continent than has been heretofore sus- 
pected. 

In conclusion, I would desire to express my most sincere 
thanks not only for the privilege of investigating the scries of 
Messrs. Matthews, but also for the great liWality with which 
1 have been permitted to select from it such specimens as were 
desirable adaitions to my cabinet. 

Omu8 Audoumii,i2f*tcAc. Auisnductylus (Dichiruft) picous 


Cicindola purpurea, OKv. 

vulgaris, Say (green race). 

Elaphrus califoraicua, Mann. 
Blethisa oregouonsis, Lee. 

acn/tanffuhii Ohaud. 

Loricera 10-punctata, Esch. 
Trachypachys inormis, Motsch. 
Nohria Mannerbeimii, Each. 

nicrsta, Lee. 

lieistus ferrufjLnosus, Mann, 
('alusoma tepidum, Lee. 

Carabus tindatus. Fah. 
jCychnis tuborculatus, Harris. 

— velutinua, Men. 

angufiticollis, Fischer. 

aagulatus, Harris. 

niarginatus, lJ(j. 

ProiuecognathualcBvissimufl, Chattd, 
Platynus ovipennia (Mann.). 

metalleaoens, Lee. 

— carbo, Lee. 

cupripennis (Say)^ var. 

lutulentus, iec. 

stridcoUw. Lee. 

bembidioiaes (Kirby). 

fraterculua, Lee,, n. ap. 

I’teroaticbus herculoneus, Mann. 

algidus, Leo. 

ametbystinus, Mann. 

longicoUia, Xi?. 

6-puncta1ufl (Ma$m.). 

Holciopnorus ater (I)^\). 

Amara soitula, Zimm. 

impunctioollis, Say. 

— — ctdifomiea, J%'. 

Badiater anthracinus, Lec. 

Ohlanius harpalinus, Eseh. 

Zacotus MattaewsU, Lee,, n. sp. 
PsydruB piesus, Lec. 


nigrita, J)^\ 

aemipunctatus, Lec. 

confuaus, Lec. 

HarpaluB cautus, 1)^\ 

Patrobus fulcratus, Lee., n. ap. 
Jlembidium simplex (F), Lec. 

— n. sp. 

Anisomora recta, Leo., n. sp, 
(^lyrabetos densuH, Lec. 

Dytiscus parvulufl, Mann. 

Harrish, Kirby. 

Necrophorus maritimus, Mann., viir. 
conrosBor, Lec. 

nirata, Mann. 

— poUinotor, Lee. (nee Mam.). 
Bilpha limponica, « 

Necrophiius bydropliiloidea, Mann, 
Oreopbilus vifloeus i^Grao.). 
Leistotrophus cinguiatus (Orm.). 
Phiionthiui Oalifomioas, Mam. 

Lathp^um, sjp. 

Temnochila viridi<wanei^ Mann. 
Pelfis Pxppingskdloii, Maim. 
Pediacos planus, Leo. 

Ouci^us puniceos, Mmni 
Orpbiltts subnitidus, Lea. 

Platyoenis oaanilesoens, Jjec. 
Oeruchus striatus, Lec. 

Sinodendron mgtmmf Moan. 
Odontsaus obesut, Zae. 

Diokelonyeha 
Series anthtaelna, Lee. 

Biplotaxis breTloolIls, Lec. 
Polyphylla lO^lineata. Lee. 
Ohaloopborf^ anguliooUis^ Lec. 
Bioexca orasideoiUs, Lec. 
Ancylocbim rusticorum, Lec. 

— Longii, Lec. 
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Ancyloohira lauta. Zee. 

— adjecta, Zee. 

Melanophila Dnuumondi 
ChrysoDothris trinervia (Kirby). 
Fornax baaalis, Zee. 

EpiphauiB oomutua, K/icb. 

Anolastes LatreilUn, Zee. 

Adelocera rorulenta. Zee. 

— cavicoUis, Zee. 

OardiophoruB longiilus, Zee. 
Cryptoliypnus fuiiebria, Cand. 

Elater apicatus. Say. 

comifer, Zee. 

— phoenicopterufl, Zee. 

— anthraciniis, Zee., n. ap. 
Mei^penthes sti^OBus^ Zee. 
Dolopius macer, Zee. 

LimonluB subauratuB, Lee. 

— nitidicoUis, Zee.f n. sp. 

AthouB ferruginoBiiB, Beck. 

sciasuB, 

vittiger^ Zee, 

SoricoBomufl incongmuB, Zee. 
Corymbites aBriponnie, Lee. 

— carbo. Zee. 

— Suckloyi, 

cruciatvLB, Zim. (race festivuB, 
Zee,). 

triundulatus {RmdaU). 

nubiluB, Zee. 

— bombycinus (Germ.). 

— iuflatiw(jSby)saglaucus, Germ, 

— fratemufl, Lec.^ n. sp. 

gmcilior, Zee. 

Aaapnas mono^ Zee. 

— oregonufl, Zee. 

Eros hamatns. Mann. 

I^oiinus fiacoia^ Zee. 

IV>dabras comes, Zee. 

Triobodes dmatuB, 

Oleroa ^[tbegdut, Fab. 

— exunius, Mam. 

-i— nubilus; Iso. 

Fcdintsaon Stoutii^ Zee. 

Oimde, sp. 

Fhallopsis poreata, Zee. 

oUiatuia Beck. 

Obidoatii OTS^U, Zee. 

Sleod^ pKodocta. Mam. 
OoBlomieiniB dilaucollis, Mam. 
I^thiiaua aenatuB (Mam.). 
Helmlaatuji^ Zse. 
l^etiamides ej^emeroides (Mexnn.). 
l^td^macpbibiB coliaris, Zee. 
moiitaaua, Zee. 


Tricrania Stansburii (Hold.). 
Bitylufl gracilis. Zee. 

Aaclera nigra, Zec.^ n. sp. 
Priognathus monilicornis (Rand.). 
DyBlobus decoratua, Zee., n. Bp. 

— ^ — granicollis, Zec.^ n. ap, 
Phyllobius ?, sp. 

Alophus didymus, Zee. 

Hylobius P iaeniatus, Lee. 

PJinthus carinatufl, Mann. 

I’iflsodes oofitatuB, Mann. 
Khyncolus, sp. 

PlatyrhinusP fasciatus (OUv.). 
ErgatdS (Trichocnemis) spiculatUB, 
Lee. 

Tragosoma Harrisii, Lee. 

Asomura atrum, Hold. 

P asperum, Zee. 

CriocephaluB productus, Zee. 
Tetrnpium velutinnm, Zee.y n. ap. 
Uloebaiies leoninus, Zee. 

Nocydolis laivicollis, n. Bp. 
llhagium liiieatum, OUv. 

investigator, Mann. 

Toxotus fla\oljneahi8, Zee. 

flpurcus, Zee, 

vestituBj Maid. 

Aemfeope stngilata (Fah\). 
Leptura cribnponniB, Zee, 

sanguinea, Lee. 

dohiscens, Zee. 

valida, Zac. 

chrysocoma, Kirby. 

leeta^ Zee. 

— — faflciventris, Zee. 

ouadrillum, Zee. 

dolorosa, Leo. 

obliterata (Hold.). 

Matthewsii, Lee., n. sp. 

fuBcicoUis, Leo. 

Bcripta, Leo.f n. sp. 

ClytUB undiuatus, Say. 

Sayi, Lap. 

Rosalia funebris. Moteoh. 
Calliditim jantbinun^ Lee. (raoo). 

dimimatum, Kirby. 

vulneiatum. jt«c, 

(Semanotus) ligneum, Fabr. 

Atiroia doreaKi, Zee.y n. sp. 
Ploctnira spinicauda, Mam. 
Mesoaa Quoxii, Zee. 

Monobammus scutellatUB (race), 
Say. 

Saperda calcarata, Say. 

Ammonia externa (Say). 

27 ^ 
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Now or remarhable Species. 

Cxcnnus. 

Cychrus anynlatus^ Harris, Boat. Jonm. Nat. Hist. 

The recovery of this remarkable species, the type of which 
has disapj^ared, enables me to add some characters to those 
briefly indicated by Dr. Harris. The thorax is much more 
polished and convex than in any other species found on the 
racific slope of America, and is very narrowly margined and 
deeply channelled ; the sides are distinctly angulated in front 
of the middle, oblique towards the tip, strongly sinuate to- 
wards the base, the angles of which are rectangular and pro- 
minent ; the transverse impressions are deep, the basal ones 
well marked, not puncturea. The elytra are elongate-oval, 
narrower tlian in ventricosus^ but sculptured in nearly the 
same manner, with sixteen deeply impressed, closely punctured 
stri[B, of which the two outermost are confused. 

The head is obtusely elevated in the middle, and narrowly 
carinate at each side above the insertion of the antenme, the 
carinaa extending along the superior margin of the e^es, and 
bending around their hind margin ; the first joint of tlie an- 
tennas IS stouter than in C. ventricoms^ but neither as thick 
nor as long as in C. cristatus. The feet of the specimen (a 
female) are proportioned as in C. ventricosus. 

Cychrus tuherculatusj Harris, Bost. Joum. Nat, Hist. 

The specimen submitted to me by Mr. Matthews is much 
larger (2.> millims. long) and stouter than those in my collec- 
tion, and is therefore evidently a female : this species is there- 
fore to be placed among those in which the anterior tarsi ore 
not dilated in the male nor furnished beneath with brushes of 
hair. It differs from all the other species, not only by the 
peculiar sculpture (scabrous upon the head and thorax, tuber- 
culated upon the elytra), but by the antennas be^ shorteTi 
scarcely more than half tne length of the body, with the first 
and third joints equal in length, and the second but little 
shorter : the labrum is scarcefy long^ than wide, and less 
deeply oilobed than usual. The palpi of the nude are more 
broadly securiform than those of the 

Platynus. 

Plafynus ompennis (Mann.). 

This species, rare in California, has not been heretofore 
found in me more northern regions. It is easily distinguished 
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by the regularly oval, deeply striate elytra, without distinct 
humeral angles, though the base is slightly emarginate, and 
the basal fmd meets the margin in a well-defined angle ; the 
dorsal punctures are three — tne first on the third, the other 
two on the second stria ; the wings are not developed. The 
prothorax is quadrate-ovate, narrowed behind^ scarcely wider 
than long, with the sides strongly but not widely margined, 
and subsmuate beliind ; the hind angles rectangular, not rounded 
in five specimens, feebly rounded in a sixth ; the base is trun- 
cate. findy margined, somewhat oblique at the sides near the 
angles ; tne transverse impressions are well marked, and the 
ba^l impressions are deep and not punctured. The under 
surface of the joints of the front tarsi of the S are clothed 
with long golden-yellow hair; the front tarsi are without 

S rooves ; the middle and hind tarsi have a distinct exterior, 
ut no interior groove. 

Platynua Jraterculm^ n. sp. 

iEneo-niger, nitidus, alatus ; prothorace rotundato-quadrato, postice 
paulo angiistiore, latitadine vix broviore, lateribus et basi late 
rotundtttis, inargiue lateraii anguste reflexo, angulis postiois ob- 
tusis, subrotundatis, lioot sat distinctis, basi utrinqiio late im- 
preasa ot subtilitor rugosa; elytris olougato-ovalibus, tboraoe 
paulo latioribus, striis siibtilibus baud punctatia, punotis 3 dor- 
salibuB, in olteris in stria S'* sitis. 

Long. 7 millim. 

One female. This species appears more nearly allied to P, 
Harnstij Lee., than to any other in my collection, but differs 
by its much smaller size and by the absence of the injpressiou 
near the posterior end of the fifth stria. It resembles in the 
form of the protliorax P, jraier^ Lee,*, but is smaller, and has 
the second aorsal puncture on the second stria, while in that 
species it is on the third. 

Zacotus, nov. gen. (Broscini). 

Zacotua Matthewm, 

8q>ra purpureo-ou^ns, nitidus^ subtus nigor ; capite obscure cu- 
preo, fironte prof^de impreaso, lateribus et inter oculos valde ru- 
gose ; prothorace oonvoxoi ovato, latitudine paulo longiore, postioe 
angustato et pedunculate, lateribus versus basin sinuatis, linea dor- 
AiS prof^da, improssionibaB transvorsis pamm distinotis ; disco 

^ I am infomed by Baron Chaudoir that P. /rolar, Leo., is the same 
li Aifomm ftreeieofe, I)ej. iii. 169, The latter, nowever, ia described as 
)iavi% few dorsal pmaotures, while in many specimens of P, frater which 
I have Qxambied I poroolve but three. I am ihepsfore inebned to believe 
that Bejeim’s species is only an individual variation of P.fomym\ 



374 


Dr. J. L. Leconte on Ooleoptera 

toto traflurvenrim rugose, basi punctato ; elytris elongato-oralibus, 
convexis, tborace baud lationbus, striis subtilibus subpunctatis, 
interstitiis yage impressis, parce subtiliter rugosis, basi yiresoonti^ 
bus, stria soutellari distincta punoto magno uotata. 

Long. 18 millim., lat. 5*5 millim. 

I have seen but one badly preserved female of this most 
interesting addition to the iNorth-American fauna. It evi- 
dently belongs to a different genus from any mentioned by 
Mr. rutzeys in his Synopsis of Broscini (Stettin. Ent. Zeitung, 
1868, p. 806) ; but the palpi are wanting, and only a few 
joints of the antennas and tarsi remain. I am therefore 
unable to characterize the genus any further than to say that 
it resembles somewhat in form F^omecodemSj and that its 
place in the tabular arrangement of Mr. Putzeys would be in 
(oa, gg)j probably next to Miscodera and Broaco$oma, The 
mentum-tooth is moderately large, slightly rounded, and is 
scarcely perc^tibly impressed at tip ; the temporal suture is 
not visible. The first dorsal stria commences on the peduncle 
of the elytra, as in Miacodera ; the scutellar stria is connected 
at the base with the second stria, and is marked at its hinder 
end with a largo puncture. The first four joints of the an- 
tennm are glabrous. 

It gives me much pleasure to dedicate this Very beautiful 
species to the enterprising explorers to whose energy and per- 
severance during the many privations to which travellers in 
North-western America arc exposed wc owe the valuable 
collection which forms the subject of the present memoir. 

Patkobus. 

Patrobm falcratus. 

Niger, nitidus, depressus ; capite profunde biimpresso ; prothoraoe 
quadrato-oordato, latitudino paulo brevioro, postice modice angu* 
Btato, latoribus rotundatis, angusto rofiexis, versus basin late 
siauatiB, angulis postioiB rcotis, basi medio lato emarginato, utrin- 
que vix oblique, foycis basalibus latis profundis, dense punotulatiB, 
Carina angulari vix distinota, linea dorsal! profunda,* clytrMi 
elongatis, paraUolis, Btriis baud profiindis vix punctolatis, 
punctis 3 dorBalibus notata; troohaUteribus posticis elongiddi, 
marie aoutis. 
long. Xl'5 millim. 

One pair. In the male the hind trochanters are about half ' 
as long as the thighs, and nearly acute at tip ; in the female 
scarcely shorter, and rounded at the tip. 

This species belongs to a groun thus far found only in 
Western North America, distinguished by the great length of 
the hind trochanters. In the depressed form ot the body and 
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pandlel elongate €l^a, they resemble in app<^rance P» angi-^ 
coUisy BandW) and P. aterrirnusy Each., but diiSer by the eyes 
being less prominent, the head less narrowed behind, and the 
hind angles of the prothorax less prominent ; the third and 
fourth joints of the trout tarsi of the J ^re scarcely narrower 
than the first and second, but, as in other species, are not fur- 
nished beneath with papillso : in both sexes the front tarsi are 
broader and furnished beneatn with more abundant long golden 
hairs than in the typical Patrohusy and the fourth joint is very 
distinctly emarginate. 

Three species of this group are known to me, agreeing 
closely in form and sculpture, but differing chiony in size, 
form of prothorax, and lengtli of trochanters. They may be 
distinguished as follows ; — 

Patrohua trochanter icus, — Prothorax scarcely wider than 
long, very slightly narrowed at base, sides feebly rounded in 
front of the middle, and slightly sinuate behind ; hind angles 
rectangular^ slightly dentifonn, base broadly emarginate at the 
middle, oblique and subsinuate at each side near the angles ; 
basal impressions broad, punctulate, not very deep ; carina of 
angle feeble, limited by a distinct but short impression : hind 
trochanters of male nearly as long as the femur, much at- 
tenuated beyond the middle, and extremely narrow and sharp 
at the tip ; of the female nearly half as long as the femur, 
rounded at tip. Length 13-14 nulliniB. Fort CJrook, Northern 
California (Dr. G. IT. Iloni). 

Patrohua californicusy Motsch. Bull. Mosc. 1859, ii. 123. — 
Of the same size and general form as the preceding ; but the 
basal impressions of the thorax are sliallowiir, more distinctly 
puncturea, and the carina and impression near the angle arc 
wanting ; the base is much more oolique at each side, and the 
angle is more dentiform. The male is unknown to me. The 
hind trochanters of the female are as in the preceding, nar- 
rowed towards the tip, which is rounded, and are about half 
the length of the femur. California (Col. Motschulsky). 

Pairobua ^hratas^ Lee., above described, differing by the 
deeper basal impressions of the prothorax, l)y the base being 
scarcely oblique on each side, by the angles, which are less pro- 
minent though more rectanralar, and by the loss elongated 
and less attenuated hind troclianters of the male. 

Anisomeiu. 

Antaomera recta. 

Moiigato-ovalis, leneo-nigra, Bubtiliier douse reticulata ; prothoracc 

Icn^adine plus triple latiore, jwstioo subangustaio, latoribus au- 
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tioe late rotundatis, versus basin paulo obliquis vii subsinuatist 
angaHs posticis reotis, basi truuoato ; elytris thoraeo vix latiori*^ 
bus, utrmque seriebus tribus punctorum soUtis, extarua minus 
distincta. 

Long. 10 millim. ^ 

One male. The first three joints of the front tarsi are 
clothed beneath with an elongate oval brush of dense hairs. 

This species diflfers remarkably from A. cordata by the pro* 
thorax being scarcely perc^tibly narrowed behind ; it, in lact, 
resembles in miniature a Voli/mhetes of the group Melndema: 
but the ungues of the hind feet arc equal and moveable^ and 
much longer and more divergent than in Agabus — ^precisely, 
in fact, as in Aniaomera cordata, 

Platycerus. 

Platycerua coBrulescenSj Lee. Proc. Acad. Nat. Sci. Philad. 
1861, p. 346. 

A remarkably well-developed J (14 millims. long excluding 
the mandibles) is contained in Mr. Matthews’s collection : it is 
much larger than the type, which was found at Fort T^on, 
California, but agrees with it in form and sculpture; it is 
easily distinguished from P, qtcercus by the beautiful purple* 
blue colour of the elytra, by the tooth on the upper edge of 
the mandibles near the tip being prominent, and oy the apex 
not being dilated and sulroerrate, as in that species, but only 
slightly emarginate. 


Ceruchus. 

Ceruchus striatvs^ Lee. Proc. Ac. Nat. Sc. 1859, p. 65. 

The only male of this snecies I have seen is one of the 
valuable acquisitions of Mr. Matthews: it is larger (I6l6 
millims. long) than ( 7 . piceusy as might have been anticipated 
from the larger size of the female ; tlio el^al strim are veiy 
strongly marked, as in the female, and the intervals convex 
and coarsely punctured; the frontal excavation is inuoh 
smaller and more anterior than in ( 7 . pioem S\ mandiMes 
are stouter, more curved, and the tooth at the mid^ of the 
imper edge is very much broader, its base extending nearly to 
the base of the mandible. In l^th sexes the mi&le tfafg^ 
arc furnished beneath with a large patch of long yellow hSr j 
and in the male the middle tibim are also domed with long 
yellow hair on the inner face from the middle to the tip — ^ 
characters not observed in C. picmsy which has in those places 
only a few scattered hairs. 

A fine male specimen, collected in El Dorado, co. Oahu, 
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agrees with the one above described in having the under sur- 
fSice of the middle femora and the inner surface of the middle 
tibiaa clothed with long hair, but differs in the frontal excava- 
tion being triangular, much larger and broader, the prothorax 
much more strongly punctured, and especially by the elytral 
fitrim being very fine, the outer ones obsolete, and the intervals 
Mrfectljr flat and coarsely punctured. The tooth of the man- 
mbies rises nearly perpendicularly about one-third from the 
tip ; the angle is nearly rectangular, and the upper edge nearly 
horizontal, extending nearly to the base, giving the appear- 
ance of a curved inner outline and great breadth to the hind 
part of the mandible. 

These characters seem to indicate a distinct species, to which 
I would give the name of (7. punctatua* 

Odont^US. 

OdontcBua obestia, Lee. 

One well-developed male (10 millims. long). On account 
of the resemblance of sculpture, I refer it to this species, of 
which the female only was previously known to liSe by a single 
Oalifomian specimen. The clyjjeus is more obtusely rounded 
in front than in the two species of Eastern America, 
and cornifferus^ and somewhat less coarsely punctured; the 
horn is long and slender, as in them ; the prothorax is similar 
in form, except that it is perhaps a little shorter and more 
narrowed in front ; the medial excavation is broader than in 
cornigenta and almost as in Jilicornta ; the anterior declivity is 
sparsely punctured, much loss so than in the one last named ; 
the lateral elevations are longitudinal and laminiform, as in 
that species, but the excavations at their base are smaller, 
more deeply indented and subtriangular, and the crest of the 
elevation, instead of being broadly rounded in the arc of a 
circle, is verj distinctly and nearly rectangularly angulated 
and ^rpendicularly declivous in front. I may mention, in 
order that the three species may be readily distinguished by 
the notes here riven, ^at this lateral elevation in u.Jilicortiis 
is merely a subacute tubercle or cusp, and that the dorsal 
groove is deeper, narrower, and more strongly punctured. 

The fem^ales of these species are scarcely to be distinguished, 
except by minute difibrcnces in form and sculpture, wnich are 
not very obvious without comparison. 

Cardiophorus. 

Cardiophorua longulna, Lee. 

Well-preserved specimens of this species arc clothed with a 
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fine cinereous pubescence, as in (7. gagates. from which it 
differs chiefly by its less convex prothorax ana elytra, and loss 
rounded sides of prothorax. 

Elater. 

Elater anthracinus, 

Niger, nitidus ; pube brevi suberecta nigra parco vestitus, prothorooe 
latitudino longioro, antice angustiore, angulis poaticis olongatis, 
fortitor carinatis ; disco convexo, fortitor sat dense punctate, 
punctis hand umbilicatis ; elytris striis punctatis, interstitiis vix 
convoxis, punctatis, ot transversim Bubnigosis ; torsis piceis ; an- 
tennorum articulis 2**° ot 3**® conjunct is sequente paulo longi- 
oribus, boo 2^® vix latiore. 

Long. 10 mUlim. 

One pair. In tlie male the prothorax is narrowed from the 
base to the apex, with the sides broadly and obliquely rounded ; 
in the female the sides are nearly parallel behind the middle^ 
then rounded to the tip, and the elytra are more obtuse behind 
than in the male. This species is allied to E, carhonitolor^ 
but is much^arger, the prothorax is more strongly punctured, 
and the third joint of the antennae is narrower. It also ap- 
proaches very nearly to an Alaskan specimen of E. nigrinm^ 
which, however, has the hind angles of the thorax amUhy 
not feebly carinate, as described by Candbzc, Elat. ii. 475 : 
it difiers by its larger size and greater length of the third 
joint of the antennae, which is distinctly longer than the 
second, and by the somewhat more elongate form, longer hind 
angles of the thorax, and black anteimas and feet, 

Limonius. 

Limonius nitidicoUts* 

Nigro-flDueus, nitidus, parco breviter nigro pubosoens ; fronte apioe 
lato Totundato, xnargine anguste roflexo, inter antennas bum- 
proBSo ; oupite thoraceque parco distinoto punctatis, hoc latitudino 
paulo longiore, antioo vix angustiore, convexo, angulis posticis 
acutifl, reflexis, carina brevi morgini approximata, niintts con- 
spioua, baai medio brevissimo canaliculato ; elytrk Striis subtUi- 
bus impunctatis, interstitiis plan is, biseriatitn punctatis ; anten- 
narum artioulis 2**® ot 3**® mqaalibus, conjunous 4^® paulo longi- 
oribus. 

Long. 6 millim. 

One pair. Similar in size and form to Z. quercinuSy but 
very diflFerent by the cliaracters given above, and rather 
allied to L, aurifery Lee., though quite distinct from that 
species. 
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COEYMBITES. 

Corymbites triundulatusy Lee. Trans. Am. Phil. Soc. x. 457 ; 
Candfeze, Elat. iv. 145. 

JSlaUr triundulatmf Randall; Best Journ. Nat. Hist. ii. 12. 

A female sj^-cimen, much larger (11 millims. long) than 
those from L^e Superior and Maine, but which aoes not 
differ from them in form and sculpture. The middle angu- 
lated dark band is equidistant between the other two, instead 
of being nearer to the hinder one as in our eastern specimens ; 
I do not think tliat this is a sufficient character to establish 
it as a distinct species, although the prothorax seems to be a 
little broader. 

CoryrnhitCB fraternus. 

Obscure oeneus, nitidus, pube cinoroa longiuscula vestitua ; prothorace 
latitudine longiore, fortiter sat dense punctato, angulis posticis 
elongatis, obliquis at vix divaricatis, breviter carinatis ; elytris 
stiiia anguBtis vix punotatis, interstitiis planis, punotatis ; anton- 
nis pediWquo pioeis vel pioeo-femijpnoiB, illis articulo se- 
eundo paulo longiore at vix latiore, oonjunctis baud longioribus. 
Long. 16-17 millina. 

One pair. In the male the prothorax is gradually narrowed 
and fecoly rounded on the sides from the base to the apex ; in 
the female the l)ody is more robust, the sides of the prothorax 
are nearly parallel behind, and more strongly rounded before 
the middle. 

This species is very closely allied to the Alaskan C. angm- 
iidolUs, but differs chiefly by the hind angles of the prothorax, 
which are not so narrow and are scarcely divaricated. 

Asclxra. 

Aaclera nigra. 

Pya&ao^nigra, opaoa> brevissime pubescens; prothorace obovato, 
pOBtioe angostato, latitudine vix longiore, dense punctulato, apice 
subsinuato, basi late rotundato, apice subconstrioto, latoribus 
medio rotundatiB, postiee late ainuatis, disco subtiliter punctulato, 
tribus latis impreeso, ante medium aubcarinato; elytris 
eanfertiasime punotatis, lineis utrinque tribus anguatis elevatis. 
Long. 9 millim. 

One specimen. Besemblea somewhat the European A. 
but differs by the much deeper excavations of the pro- 
Ihcmxs it agrees in form and sculpture with the Californian 
A^ 4»camta^ Lee. : but the thorax in that species is rufous, 
mare elongate, and much less punctured than in the present 
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Dyblobus, Lee. 

I have associated under this name several sp^ies found in 
Western North America which belong to the tribt) Eremnini 
of the Oxyophthalm Adelognath Curculionidss, according to 
the arrangement of Prof. Lacordaire. They differ from the 
other genera known to me by the following assemblage of 
characters : — 

Rostrum slightly dilated at tip, rather thick, flattened above, 
feebly carinate, with the apical lobes divergent; postocular 
lobes of thorax more or less ciliate, and very feebly aeveloped, 
though still quite apparent. The general appearance is that 
of Otiorhynchus^ from which this genua differs by the form of 
the eyes, narrowed and angulatea beneath, by the less elon- 
gated scape of the antennas, and the postociilar thoracic lobes* 
To this genus belong : — 

OtiorhynchiLB segnis^ Lee. 

Dyahhua granicoUia^ 

Niger, squamulis griseis et fuscis dense vestitus et breviter brunneo 
pubesoens ; thorace latitudine paulo longiore, antioe vix aogiuio 
tiore, lateribuB rotundatis, apice et basi subtrunoatis vix rofon- 
datis, angulis omnibus obtusis^ dorse transversim convexo, dense 
Bubtilios rugose punotato et granulate ; elytris convexis, ovalibus, 
thorace duple latioribus, apice valde declivibus, striis hand im- 
pressis e punctis magnis compositiB, iuterstitiis 3% et 7* paulo 
elevatis et maculis obsouris variegatis. 

Long. 10 millim. 

Vancouver’s Island and Puget Sound {Mr, Q* Davidson). 
The beak is a little longer man the head, nOt narrower than 
the front, nearly parallel on the sides, very feebly dilated at 
tip ; upper surface flattened, carinate from the base to Itetween 
the antenna?, where the carina ends in an elongate fotea. 
The antennal grooves are short and oblique j and under them 
on each side is a strongly impressed oblique line, nearly 
uniting in the gular transverse impression. The front is broadly 
transversely impressed at the base of the rostrum. Tlie scaiea 
of the occiput are tinged with metallic colours. The prothowt 
is sc^cely onc-half wider than the head, a little longer tib^an 
its width, broadly rounded on the sides, very feebly rounded 
and nearly truncate at base and tip ; tne surface is denselr 
rugosely punctured, and between the scales presents smaU 
shming granules. The elytra are nearly twice as wide as 
thorax, and about twice as long as their width, oval, convex, 
very declivous behind ; the striw are composed of large shol^ 
low punctures, not closely placed; and the third^ fifth, and 
seventh intervals arc slightly elevated and darker in coiouTt 
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The scape of the antennsB is slender and extends to the back 
part of the eyes ; the funiculus is slender, and longer than the 
scape ; the nrst and second joints arc equal and elongate, the 
third is two-thirds as long as the second, the fourth, mth, and 
sixth equal, each a little shorter than the third, the seventh a 
little longer ; club elongate-oval, acute at tip. The first ven- 
tral suture is distinct and straight, the second and third are 
deeply exarate; the last ventral segment is convex towards 
the tip, and the extreme tip is carinated and acute. 

In D, segnia the third joint of the funiculus of the antennee 
is scarcely sliorter than the second, the carina of the rostrum 
is very feeble, almost obsolete, and the lateral oblique lines 
below the antennal grooves are entirely wanting. 

Dyslohus decoratua, 

Niger, squamis obscure argenteis ot cupreo-(\isciB variegatua, parce 
breviter pubeacens, rostro subcarinato ; thorace latitudino baud 
longiore, antice subangustato, lateribus rotundatis, apico basique 
fere truncatis, angulis omnibus obtusis, disco transvorsim oonvexo, 
profhnde rugose punciato et granulate ; elytris thoraco latioribus, 
elongato-ovalibuB, apice rotundatim value declivibus, striis e 
punotis magnis magis approximatis compositis. 

Long. 7 mUlim. 

Vancouver’s Island. 

Smaller and somewhat more robust than D, granicolh\ but 
apparently congeneric with it ; the carina of the rostrum is 
more feeble, and does not end in an anterior elongate fovea ; 
the lateral oblique lines below the antennal grooves are dis- 
tinct ; the funiculus of the antennro is ratlier stouter, and the 
third joint is not longer than the following, which are nearly 
as broad as they are long; the elytral strise are feebly impressed 
and composed of more approximate large pimctuies. 

Two other species ot this genus arc before me— one from 
Oregon, one from Califoniia, which await description when a 
general synopsis of the Curculionidse of the United States is 
prq>ared. 

Tyloderea ? gemmatua^ Lee. 

is related to Byddbua^ but differs by the beak being more 
sleader, moeh more dilated at tip, and by the antennal grooves 
bedng longer and deeper. The first and second joints of the 
frxtuoulus are elongate, third to the seventh are nearly equal 
ill letiigih, except that the fifth is a little shorter. The poatocular 
^bee of the prothorax are equally broad, but more prominent 
and leas fimtoiate. The first ventral suture is deep, and feebly 
oottyex forwards at the middle ; the other three are straight 
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and deeply exarate ; the last ventral segment is not convex, 
nor subca^nate at tip. The thorax and elytra are studdea 
with scattered, large, polished granules or small tubercles, and 
the striae are not apparent. These differences are apparently 
generic ; but I am unwilling at present to do more than pro- 

f jose the name Phymatinmj and to indicate it as probably be- 
onging to the group Pliytoacaphi, Lac. Gen. vi. 229. 

In all the species here mentioned, the apical cavities (cor- 
beilles) of the nind tibifo are broad, oblique, acutely margined 
and open at their upper limit ; and the antennal grooves, 
though oblique, are not directed below the inferior angle of 
the eyes. They also all belong to a great division of Curculio- 
nidjB (embracing the greater part of Lacordaire’s Ad^lognathes, 
with some of tiie short-beaked Phaniirognathes, such as Eu-> 
diagogtia^ among our North- American forms), which exhibits 
a remarkable character, not known in any other ^oup of Co^ 
leoptcra : the mandibles of the freshly aevelopea imago have 
acute pyramidal appendages, which are deciduous, and leave 
a well-defined scar on the most anterior part of the convex 
outer surface of the organ. This peculiar structure has been 
mentioned by Lacordaire (Gen. vi. p. 5, note), but without 
attributing to it the imtiortance whi<m such an extraordinary 
character, common to a lar^e number of genera, and without 
parallel in any other part ot the series, seems to deserve. I 
nave placed, in an unfinished continuation of my ^ Classification 
of the Colcoptera of North America,’ all such forms together 
as a subfamily, under the name Brachyderidss, Sitonea and 
allied forms do not belong to this type, as the mandibles are not 
provided with the deciduous appendage, nor does the mentum 
cover the base of the maxilla. 

Tetropium, Kirby. 

Tetropium veluttnum. 

Nigro<*pio 0 um, opacum, subtiliter sericeo pubesoens ; piothoraee lati- 
tudine haud breviore, lateribus fortiter rotundatis, disco confertis- 
simo puuotulato, sulco dorsali lato profundo, linea Issrf pedite 
versos basin notato ; elytris basi nonnunqoam piceo-ferrogin«is. 
Long. 125-20 millim. 

Four female specimens from Vancouver’s Island, Oregou^ 
and California differ from T. cinnamopimm.^ Kirby, fouim in 
Eastern America, by the prothorax being not wider than long, 
and more finely ana densely punctulate. This difference ap- 
pears to me to be specific, though I have not studied the group 
with a sufiicient number of specimens to give my opinion am^ 
value. 
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Necydalis, 

Necydalia loevicolUs, 

Capito thoraceque nigris, hoc latitudino paulo longiore, convexo, ni- 
lido, fero impunctato, dorso vix canaliculato, antice ix)Bticequo 
transvomm iraprosso, lateribus medio late rotundatis utrimiue vix 
BubwinuatiB ; cdytris obscure ferrugineis, rugose punotulatis, apice 
piceis et transvorsim profund(3 impressis ; abdomino supra piceo, 
infra ferruginoo, pectore iiigro ; podibus obscure ferrugineis ; an- 
tcnnis nigro-piceis. 

Long. Idmillim. 

One Bpecimen. Differs from N, mellitus of Eastern America 
by the more robust and nearly smooth prothorax, which is 
ecarcely sinuated on the aides, and by the elytra being much 
more deeply impressed near the tip. 

Lei*titra. 

Leptura fnscicolUs^ Lee. Pac. R.R. ExpL & Surveys, 

Ins. p. 65. 

Elongata, eeneo-nigra; capito thoraceque confertisaime Bubtiliter punc~ 
tatis, hoc transversim profundo bis coustrioto, lateribus medio an- 
gulatis, dorso canaliculato et linca leevi notato ; elytris basi thoraco 
ktioribus, ab humeris sonsim ongustatis, apioo rotundatis, vix 
Bubtruncatis, oonfertim fortiter punctatis, pube brovissima pare© 
vestitis, nigris, margine lateral!, basali et apical! vittaqne angusta 
dorsali tostacea omatis ; pedibus fuscis, femoribus rufis, antiois 
supra, posterioribuB apioo fuscis. 

Long. 12 millim, 

Variat testaoea, subasnea, capito thoraceque fusco-aenois, 
vitta lata submarginali paulo obscuriore. (Lee. Pac. R.li. 
and Surveys, Ins. p. 65.) 

A fully matured specimen from Vancouver’s Island evi- 
dently belongs to the same species as the pale-coloured speci- 
men irom California previously described by me. It is mliod 
to the Alaskan L. Frankenhamaeri and mmhntaj and^ apart 
from differences in the colour, which 1 regard as of no impor- 
tance, only differs from them by the larger size, and the convex 
|mrt of the disk of the prothorax not being foveate on each 
side of the dorsal channel. 

The two larger specimens are both females, and differ from 
the male types of the Alaskan species by the more slender and 
less elongated antennae, and by me more distinctly emorginated 
tn^ee* I am inclined, in view of the great differences in colour 
Ol^^rved ip certain sjp^ies of Aemmops^ to regard these three 
frjtams as merely varieties of one species. They belong to a 
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S of the genus which, from the slender outline and the 
iar conformation of the prothorax, bears a strong resem- 
blance in miniature to Toxotus, 

I may further observe that the elytra of the specimen above 
described may be equally well said to be pale, with a broad 
black sutural stripe, and a broad black dorsal vitta extending 
from the humeri nearly to the tip. 

Leptura scripta, 

Elongata, ftisoa, paroo puboscens ; capite thoraoeque confertim subtilius 
punctatis, hoc apice angustiore, tubulatim profundo oonstrioto ; 
bosi transversim impreaso, latoribus medio rotundatis, subangulatis, 
antice postioeque concavis, angulis posticis baud prolongatis; 
elytris fortius punotatis, thorace iatioribus, parallelis, apice rotun- 
datis subtruncatis, pallido testaceis, lituria nigris omatis (vis. 
striga angusta diacoidali a basi fore ad medium extensa, macula 
laterali duplioi ad medium, alterisque duabus approximatis ad do^ 
drantem, oxteriore submarginali) ; antennis podibusquo testaoois, 
femoribus poaticis extrorsiun late infusoatis. 

Long. lOmilhm. 

One female. Belongs to the same ^oup as L. sphcericolUs^ 
and related in form and sculpture to L» auraia^ but quite dis- 
tinct by the peculiar coloration. The black markings of the 
elytra above mentioned are a naiTOw line extending from the 
base to about the middle, slightly oblique and gradually nar- 
rowed behind, a lateral or submarginal spot at the middle, 
composed of two confluent spots, and an imperfect band behind 
the middle, half way between the spot just described and the 
tip; this band is conmosed of an elongate submarginal spot 
and a smaller discoiaal one ; there is, besides, a veiy famt 
fuscous cloud on the side margin near the base : the scutellum 
and the suture for a short distance are also black. 

Leptura MatthewHu 

Nigra, pubescens ; elytris a basi paulo angustatis, confertim subtilius 
puui^tui, flavo-testaoeis, apice late et macula mag&a pone mediaiu 
ad marginem extensa nigro-pioeig, apice singulamm rotundatte lU^ 
feeoentibus ; prothorace latitudine Imviore, apice vulds angtustato 
et fortiter tubulatim oonstrioto, lateribus obtuse p<»be 

medium fore parallelis, angulis postidis brevibua aoi[&, basi late 
bisinuato, dis^ oonfertissime fortiter punotato, ante basin proftuide 
traasTersim impresso. 

Long. 20 millim., lat. 7 millim. 

One female. Somewhat related to L. cordpera^ but imteli 
larger, therefore resembling X. ohHterata and vitmti, which, 
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however, belong to a different group, having the elytra biden- 
^ato at tij). This species differs conspicuously from L. cordi- 
fira and its allies by the tubular constriction of the apex of 
the thorax bein^ very well marked and longer than usual, and 
by the base being less prolonged at the middle and more 
broadly bisinuate ; the posterior impression extends entirely 
across the base, and is very strongly marked and nearly 
straight. 

In the name of this fine and conspicuous species I desire to 
commemorate the labours of Messrs. Henry and Joseph 
Matthews, who, inspired by the same love of science to which 
we owe many valualde memoirs in entomological literature by 
their brother^ the Rev. A. Matthews, have with great zeal ex- 

f lored the wildernesses of British Columbia and Vancouver’s 
sland, and, in fact, have obtained the best material yet pro- 
cured for a study of the distribution of species in those regions, 
which remain, in a scientific sense, the most unexplored por- 
tions of North America. 

Atimia, Hald. 

Atimia dorsalis, 

Nigro-picea, pube brevi depressa fulvo-sordida dense vestita ; thorace 
latitudine vix breviore, quadrate, ad apicem subito angustato, 
lateribuB baud rotundatis, modice punctate, vitta dorsali lata Bub> 
jDuda ; elyfcris antice parce punctulatis, vitta denudata sub- 
Buturali pone medium exirorsam bidentata, et sensim angustatii 
notetis. 

XiOBg. 10 millim. 

Vancouver’s Island. A ^ecimon was also collected in 
Southern California by Dr. tf. H. Horn. 

This species is very closely related Xo A, confusa {Clytus 
eof^uetiiSy Say, 4. tristis. Hald.), but differs by the prothorax 
being less transverse, almost quadrate, and scarcely rounded 
at the aides, except near the apex, where it is sud^nly nar- 
rowed: the arrangement of the denuded spots is somewhat 
similar ; but the aides of the thor^ic vitta are straight and the 
elytral spots are confluent, forming a vitta extending nearly 
to <be tip, with two extepal dilatations — one at the middle, 
other at the extremity; the tip of the elytra is more 
squarely truncate, and the general form a Uttle less robust 
than in A. conjbsa. 
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XLV. — On the Nomenclature of the Foraminifera. Prof. 

T. Rupert Jones, F.G.S., W. K. Parker, F.R.S., and 

J. W. Kirkby, Esq. 

[Plate XIU.] 

Part XIII. The Permian Trochammina puailla and its Allies*. 

§ I. A minute serpuloid fossil occurring abundantly in the 
Permian Limestone of tlie British Islands and Germany at- 
tracted the notice of palfeontologists twenty years ago. Its 
tubular and variously contorted shell suggested an Annelidan 
relationship, though its minute size seemed to contradict that 
notion. Prof. W. King had, however, from the first, formed the 
idea of its being related to the Foraminifera ; but no near ally 
among the existing Rhizopods was recognized until 185 d, 
when one of us referred it to Spirillina^^'' which was then 
supposed to include both opaque and transparent monothala- 
mous shells, either discoidal or twisted f. In 1867 all these 
together were spoken of as ^^the SpirillincB [hyaline], Comu-- 
spires [opaque], and their allies,” common in the recent and 
tne fossil state, and as including the minute fossils from the 
Magnesian Limestone that we have here to treat of (Ann. 
Nat. Hist, ser, 2. vol. xix. p. 285, & note). ^Further distinc- 
tions had been made by 1860, when the opaque forms were 
subdivided — some left to Gomuspira and others placed with 
Trochammina^ the little Permian fossil being provisionally 
referred to the latter (Quart. Joum. Geol. Soc. vof. xvi. p. 805, 
note). A similar intimation of its alliance is given in Carpen- 
ter’s ^ Introd. Foram.’ (Ray Soc,), 186^ p. 142, and in the 
^ Monograph of the Foraminifera of the Crag ’ (Palaeont. Soc.), 
1866, p. 26. Finally, one of the varieties of this protean 
Microzoan is so much like a Miliola that one of us referred to 
it, a few years back, as Miliola^f jpusillaX. 

§11. Frequently this little fossil occurs as casts in the lime^ 
stone (as at Humbleton, near Sunderland), and most usually 
as an oblong coil of white, calcareous, subcylindrical, wire-' 
like folds, with appreciable intervals, especially between die 
larger, outer folds. A central, irregularly twisted, tubuW 
mass, of about -jV Inch in diameter, is enclosed in eight or 
nine outer folds ; these ore flat or slightly concave on thdr 

* The last Part of this Series of Papers was inadvertently entitled 
'<Part X. (cont^ued)’’ instead of '‘Part XII*’ See Ann. Nat. Hist 
ser. 8. vol. xvi. p, 18. 

t In 1854 the discoidal forms alone were referred by one of us fin 
Morris’s 'Oatal. Brit, Foss,* ^d. edit p. 42) to "Sj^riUina.” 

t ' Synopsis of the Geology of Durham atid part of Northumberlandk* 
by R. Howse and J. W. KirkV> P 1®* Newcastle, 18^ 
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inner and convex on their outer face, and are arranged longi- 
tudinally, not all on the same plane, but, with the exception 
of the outermost folds (which are more nearly parallel), cross- 
ing one another at the extremities of the coil at various angles. 
The size of the folds gradually increases from within outwards, 
but is subject to irregularities sometimes suggestive of periodic 
constrictions or undeveloped segmentation. The whole fossil 
is about -sV i^^^h long, ana in breadth and thickness. 

Shelled specimens of this kind are abundant in the Magnesian 
Limestone of Yorkshire Lower Limestone,” in an old quar^ 
beside an inn called the Hampole Inn), and in the Zeclxstein 
of Germany at many places. It is this form which was 
noticed by Geinitz under the name of Serpula pueilla^ and by 
Kine^ Foramtnites aerpul&idea. 

§ III. These irregularly coiled varieties are accompanied by 
others that have a more discoidal arrangement of the whorls, 
which, in this case, fold over and over on one plane or nearly 
so, making a flatter shell, more or less oval, and leading us as 
it were to the regularly discoidal narrow-whorled form which 
was described by one of us, in 1860^ as a SpirilUna^' (in 
King’s ^ Monograph of Permian Fossils,’ p. 18). The speci- 
men then referred to was from Timstall Hill, near Sunderland; 
others have been met with in the Lower Magnesian Limestone 
of Lan^n, co. Durham, and elsewhere. 

§ Iv . Another form of the same kind of shell as the first- 
4nentioned (§ U.) has thicker folds, arranged more flatly on 
one plane, in an oblong coil, and enveloping one another on 
their edges, but sometimes showing, on the natter faces, parts 
of the eai^ whorls, and thus much resembling some Milioline 
shells, liiis is especially abundant near the Hampole Inn 
above mentioned; and. judging from the section of a shell 

S Ven as fig. 19, in pi. 10 of ueinitz’s ‘Dyas,’ we presume 
at it is not wanting in Grennany. Among the specimens 
from Yorkshire, some of the Milioloid varieties become oval, 
and even circular, differing from the discoidal forms of Tr. 
pmiUa only in having thicker, broader, and fewer whOrls. 

§ V. In 1866 one of us discovered numerous minute 
arenaceous ” Foraminifera in the shelly sands of the Indian 
seas, which presented in their contorted tubular forms the 
nkouired recent analoOTo of the Permian fossil. Although, 
Indeed, the m^oritv of those first found have a tendency to 
i^ld more irreralarly than the then known fossil specimens, 
vet others of me latter have since been abundantly met with, 
^ 1r^ch the almost discoidal outer folds are disposed to pass 
for little way on one of the flatter surfaces of me shell, and 
then return to their original plane, or even to pass round about 

28* 



388 Messrs. Jones, Parker, and Kirkby on the 

the former whorls of the shell at various angles. On the other 
hand, the recent contorted forms are associated with others’ of 
similar structure and habit, but more or le>ss discoidal in their 
mode of growth, leading us towards both Trochammina inoerta 
(D’Orbigny, sp.) and 7V. injlata (Montagu, sp.) ; and, indeed, 
all these and other varieties were, in 1 860, included under the 
‘^second species’* of Trochammina^j as being zoologically 
related to the typical TV. squamata ; but, of course, the neces- 
sity of retaining binomial appellations for well-marked varie- 
ties, recent and fossil, must be always recognized. For these 
chief varieties, then, the names Tr, incerta (D’Orb.), Tr, cha^ 
roiilea (P. & J.), Tr. gordialia (P. & J.), Tr. aqaamataij? . & J.), 
and Tr. iaflata (Montagu) were adopted f. 

In a paper Chi the Occurrence of Foraminifera in the older 
beds of the Vienna Sandstone,” F. Karrer has given excellent 
figures of his Trochammina protmsX from these strata of Cre- 
taceous or Lower-Tertiary (?) a^. Among these figures we 
find modifications of Tr. gordialia (figs. 1, 2, 3, 8), of charoidea 
(fig. 4), of aquaimfa (fig. 6). and irregular aquatnata^ or trans- 
itional from lobulate goraialia to aquamata (fig. 6). The 
Spirilline or discoidal and narrow-whorled condition ( Tr. in^ 
certa), from the same beds, is given as Cornuapira Uoermai 
(fig. 10). 

§ VI. With some of the above-mentioned recent and fossil 
forms the different specimens of the little Permian fossil under 
notice are readily correlated. Thus the perfectly discotdfll 
narrow-whorled individuals come in the same group with Tr. 
incerta] and very similar Rhizopods, having plano-sniral 
shells of sandy texture, have been figured and acsoribed Itoin 
several geological formations, and have received different 
names, as shown in the following list 

Recent Oparculma inearta, D^Orbiguy, 1839. Foram. Ouba, p. 49, pi, 6. 
figfl. 10, 17. 

Lower Cretaceous. OpercuHno cretacea. Eeuss* 1846. Vertoteln. Bbbm* 
Kreid. p. 85, pi 18. figs. 64, 65. 

Lias. Strickland, 1848. Quart Joum. Geol Soe, vol ii 

p. 30, fig. a. 

Permian. Spirillina, sp., Jones, 1860. In King’s Mdnogr. Perm. Fosa 
pp. 18->20; and in Morris’s Catal Brit Poes, l^ndedlt p. 42* 

Chalk and Chalk-marl. Spirillina erataeaa, Jones, 1854, In MdrriaV 
Catal Brit. Foss. 2nd edit p. 42. 


a Quart. Joum. Geol. Soc. toI. xvi* p.304. The first meoiea,” ^ 
simplest fitrm, has been since relerrod to the restricted genus 
D’Orb. 

t Op. cH., and in Carpenter’s ^Introd. Foram.’ p. 141, pi* 11. figs* 1-6. 

X Sits. Akad. Wien, Math.-Nat Classe, vol. Hi. 1st Amneil. 1865, td. 1. 
figs, 1-8. 




389 


Nomenclature of the Foraminifera, 

Liaa. SmriUim Ihid. 

Loudon Clay. Sinrillinay 8p.» Jones, 1854. Ihtd. 

Ilecent Spirillma aremcea. Williamson, 1858. Rec. Foram. Brit, p 9.*!, 
pi 7. fig. m 

Rocont and Fossil Trochammina (sqwtmata) twcer^a, Jones & Parlor, 
1860. Quart. Journ. Geol Soc. vol x\ i. p. 304. 

Roceut and Fossil. Ammodiscua (species), Rtmss, 1801. SiUungsb. 
Akad. Wien, vol xliv. (Zusam. Foram.) p. 365. 

Recent and Fossil. Trochammina incerta^ Parker & Jones, 1802. In 
Carpenter’s Introd. Foram. p. 141 & p. 312, pi 11. tig. 2. 

Ijower 01 * 010060118 . Comu^pira cretacea^ Keuss, 1802 (8it/.ungsboiichte 
Akod. Wien, vol xhd.). Foram. Ilils und Gault &c. p. 34, pi 1. fig. 10, 
ond var. if regularis, figs. 11 & 12. 

Tertianr (P). Comu<pira Hoenmi^ Karrer, 1800 (Sitzungsb. Akad.Witm, 
vol ui.), Auftreten Foram. &c. p. 4, fig. 10. 

Permian. Serpula RocMlcriy Schmidt, 1807. N. Jahrb. 1807, p. 583, 
pi 6. figs. 46, 47. 


For the distinctive name of this Permian Rhizopod the ap- 
pellation Trochammina incerta (D’Orb.) has priority ; whilst 
zoologically (that is, looking only at its real specific relation- 
ship. and taking the gradations of form as varietal) it belongs 
to tne typical 7V. squamafa. For convenience of reference, 
however, this Foraminlfer (PL XIII. fig. 1), aa in other eases, 
keeps a distinct name ; and wc must remark that, as a Per^ 
mian organism (if its geological age and position are to be 
regardoa as of any special imjiortance), it first received its 
trivial name {Jioesslen) from Dr. E. E. Schmidt (1867). 

A variety, in which the tube departs, at an early stage, 
from the spiral to the straight line of growth (this occurs with 
very many Foraminifers), has been recognized and figured, as 
jSwywfo Jilum^ by Dr. E. E. Schmidt, op, cit, p. 5o3, pi, 6. 
fig. 48, who has associated it with tlic spiral form (both oeing 
regarded by him as Serpula- tubes), because it also is free and 
not mrasitic. 

§ V 11. Less regular in its coil;^ and with a somewhat broader 
whorl, a closely auied form of this fossil Trochammina accom- 
pjmies the foregoing, and is figured in the annexed Plate 
aIII. figs. 2 & 3. Still more irregularly folded are figs. 4, 
& & 3, which represent the well-known Serpula pusiUa ” of 
Qeinitz^ the special subject of this notice (see above, § II.). 
It^irdmg these os representing a form reguiring a distinctive 
name, though zoologically linked with ng. 1 (by means of 
& 8), we must, of course, use the long-established trivial 
iMwne above quoted, and refer to the fossil as Trochammim 
Gkinitz^ sp. We have already remarked that this, 
with the SpiriUme variety, has been included in the zoological 
iqpecies Troediommina equamaia. 
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The synonyms of lS‘ochammina pusilla are as follow : — 

Serpula p^imUa^ GeinitS) 1848. Verstein. Zechtt. Roth. p. 6, 3. figs. 3-6. 

Foraminite^ BerpubideSf King) 1848. Cat. Penn. Foss. Nortnumb. p. 6. 
Strpuki? ptwUa^ Jones, 1850. In King^s Monogr. Perm. Foss. p. fi/, pL 6, 
ngs. 7-0 j pi. 18. figs. 18 a-df. 

Serpula pusula. Morns, 1854. Oat. Brit. Foss. 2nd edit. p. 98. 

^riUina pnma^ J ones, 1856. In King’s Memoir on Irisn Permian Foasils, 
Joum. Gool. Boc» Dublin, voL yii. part 2. p. 73, pi. 1. figs. 12 a, 6. 

puaiUa, Geinitz, 1861. Dyas &c. p. pi. 10. figs. 15-21, & pL 12. 

Serpula pmUla, Bblsche, 1804. Neues Jahrb. Min. &;c. for 1864, p. 667* 


^ VIIL Many Trochamminm (TV. gordialis and TV. cAa- 
rotdea) from the warm seas resemble Tr.puaillay but more 
especially in its earlier stage of irregular coiling ; and we find 
individuals of this stage of growth or knot-liae condition in 
the Permian limcHtono also (see figs. 7, 8) : and we can refer 
to them as TV. gordialisy the synonyms oi which are as fol- 
low : — 

TrocKmwrma gordialia^ Jones & Parker, 1800. Quart. Joum. 

Geol, Soc. vol. xvi. p. 304. {SptriUtna pusillay Jones, is referred to in the 
footnote at p. 806 ) 

Trochammina gord^aluy Parker & Jones, 1862. In Carpenter’s Introd. 

Foram. p. 141. > 

Trochammina aquamata, var. gordiahSf Parker & Joues^ 1865. Phil. Timna 
vol. civ. p. 400. (Reference is here made to the similarity of the so- 
called S^tda pmdla,) 

Trochammina proieua^ Kamr, 1866. ITcber das Auftreten yon Foramini- 
feren in den alteren Scbichten des Wiener Bandsteins (Sitznngsb* Akad. 
Wien, vol. lii.), p. 3. figs. 1-8. (Including TV. gordim$y Pr, eAaro^i 
TV. sqmmcdaj and intermediate conditions.) 

Trochammina squamataj var. gordialiSj Parker, Jones, & Brady. 1866. 
Monogr. Foram. Crag, p. 26. (Reference is here made to Mrmnapiu- 
tiUa, Jones, and Mikola ? puailUif Kirkby.) 

§ IX. In fig. 9, PI. XXII.^ we see broad short whorls makm^ 
a shell that somewhat rommds us of the Biloculine MiUoko^ 
Still more neatly and compactly arranged, the folds constitute 
a flattish and nearly oblong shell (fig. 10), or a broadly ovd 
and almost biconvex shell (fig. 11), or even a circular dtrfl 
with sunken faces (fig. 12). figs. 13 & 14, the exposure of 
a circumscribed oval portion of the older whorls in the middle 
of Ihe side-faces of the subovate shell gives it a ^urticularly 
Milioline likeness, reminding us of TriwonUna and 
heulina* Hence one of us thought it likely to prove a 
and referred to it as M.'i pusuia] but now we rive to this 
variety the name of Trochammina miKolo{d$9. ITie nearest 
published drawing is Herr Karrer’s fig. 2 of TV. protem ; and 
indeed it is essentially the same, though showing a greater 
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exposure of the early whorls, and thus constituting a passage- 
form between TV, ^ordialia and TV. incerta in one direction, 
as TV, pusilla is a link in another. 

We may here remark that Trochammina a^^iamata {typica) 
has a veiy near relationship to ValvuUna m structure and 
habit, though it possesses more chambers and wants a definite 
tongue-like appendage at the orifice. This alliance has been 
suggested to us by our friend and colleague, Mr. H. B. Bradv, 
F.L.S., whose collection of these Foraminifera particularly 
exemplifies their many intermediate gradations of form. So 
also Tr^ inflata sometimes seems to become Lituola cana^ 
Tienats W the increased coarseness of its shell and its more 
compactly iiautiloid shape. Indeed there is no real specific, 
muen less generic, distinction between all these and many 
other associated forms, if such distinctions fade away as gra- 
dations of intermediate styles of structure and shape become 
more and more known. 

Again, though the Miliohi have for the most part a homo- 
geneous calcareous shell, yet many become coated with a 
sandy envelope, and, except in the possession of a tongue or 
valve at the aperture, may be linem descendants and repre- 
sentatives of such forms as are here figured in Plate XIIL 
figs. 9-14; whilst Ccyrnmplra and Spirohculina^ in particular, 
may in like manner be descended from such as figs. 1-3. 

Wbethcr or not the tongue-like process in Muxohx and the 
valve in ValvuUna are cssemtial distinctions, there is no doubt 
that there is a considerable range of variation in the shell- 
structure produced by these and other simple Protozoans, 
and that it is diflScult to distinguish the limits between coarse- 
ness and fineness, roughness and smoothness, when the amount 
of sand in the shells of some forms ( ValvuUna^ Miliola^ BuU- 
miimu Textularia^ &c.) varies from much to nothing. 

& A, Trochammina pusilla is very wide^ and very plenti- 
fully ^stributed in the Permian rocks of England and Ger- 
many. In Durham it ranges from the lowest beds to the 
middle of the Magnesian Limestone. It is absent in the 
highest beds. In Yorkshire it only occurs in the lower beds 
of the series. 

It usually occurs as easts ; sometimes (in hard subcrystal- 
nlte limestone) it is seen as sections showing internal struc- 
ture, and occasionally as well-preserved testiforous specimens. 

In Durham it is found in the ‘‘ Shell-limestone at Tunstall 
Hill, Humbleton Hill, and Glaxheugh, near Sunderland. 

In the Lower Limestone of tlie same county it occurs at 
Haftley^s Quarry and PalUon near Sunderlan^ Westoe, OiFer- 
ton, Bough Dene, Eldon, Langton, Morton Tinmouth, Sum- 
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merhouBe, Thrislington Gap, Running Waters, Moorsley, 
Walworth and Limekiln Banks, south of Leg’s Cross. 

In Yorkshire it is very abundant, occurring, with the Milio- 
loid raricty, in myriads, in the dart-grey limestone of Nostcr- 
fiold, and in a similar limestone at Chapel Houses, — also at 
Gybdykes, near Mashani, Thornton Watlass, Linderick, and 
Uam^le. 

In Ireland it has been found by Prof. W. King at Tully- 
connel Hill, near Artrea, co. Tyrone. 

In Germany it is very common m the Lower Zechstein of 
Corbusen, near Ronneburg, and at other places in the vicinity 
of Gera, at Moderwitz (near Noustadt) on the Orla, at Kams- 
dorf ana Saalfeld, and in the Wetterau Dyas,’ p. 40). It is 
found also in the grauer Mergel-Zechstcin,” overlying the 
Zechstein at Gera (King, Journ. Geol. Soc. Dublin, 185o). 

The diflcoidal or Smrt/lina -like fonn ( 2V. tncerUi) is found 
in Dui'ham in Shell-limeHtone” at Tunstall Hill, and in 
“ Lower Limestone ” at Langton, Tlirislington Gap, Walworth, 
and Limekiln Banks, south of Leg’s Cross. 

The Nosterfield limestone, when cut and polished, shows 
instructive sections, the matrix being almosLblack, while the 
flhell-substancc is white. This rock is similar to the black 
limestone of Gera and Hanau. 

This little fossil is always associated with other fossils^ such 
as Producta horrtda, Oervilta antiqua^ and Jchthyorachta an-- 
cepSy often with other Rhizopods, and as often with an obscure 

f lant-like fossil which has been named Chondrus viraatm. 
t is always free (not attached or parasitic) j and we ao not 
see any reason to follow Dr. Goinitz^ in associating the fixed 
vermiform fossil ( Vermilia obscuray King) with TrochammM, 


EXPLANATION OF PLATE XHI. 

Fiff. 1. Trooha7nmina ineerta. From Langton, oo. Burhani. Magnified 
80 diameteiB. 

2, 8. subdiaooidal forms. Sunderland. Magn* 15 dtams. 

Fim, 4, 5, 0. TV. puHlhf ordinary fonnt. Sunderland. Ma^. 15 diatta. 
Ftpi, 7, 8. TV. gordiaUi. Tunstall Hill, Sunderland. Mm?n. 15 diami. 

0-14. TV. mtholoidea, various forms. Sunderland. Magn. 10 diami. 
Ffg. 15, TV. pwilla, sectioD. Nosterfield. Magn. 15 diams. 


♦ < Byaa/ p. 39. In the ‘ N, Jahrhuch &c.* for 1864, p. 607, Halt Bohohe 
also notioed a serpentine form, patasitic on shells Ac., and intimated 
it and King’s V, obecuta may ne the same as, or varieties oty i^e coiM 
form. 
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XL VI . — Ohaervaftons on the Parasitism o/Rhipiphorus para- 
doxus, By Frederick Smith, Assistant in the Zoological 
Department of the British Museum. 

Every entomologist will road Mr. Murray’s paper on Bhipi- 

f horns with great interest ; I have certainly done so, because 
had been obligingly informed bv the author of the aim he 
had in view, that of proving the larva of Rhipiphoms to ])e, 
as the American entomologists have happily termed it, a 
guest-insect ” whose larva feeds upon tlie food supplied by 
the wasp, and not a parasite that preys upon its larva, 

I had certainly considered that the habit of the larva of 
Rhipiphoms had been clearly established by Mr. 8tone live 
years ago ; I therefore looked forward to the publication of 
Mr. Murray’s paper with great interest. 

When 1 refer back to tlie correspondence which 1 possess 
from Mr. Stone, and refresh my memory by so doing, 1 at 
once confess myself satisfied as to tlie habit of Rhipiphoms^ 
and still believe its larva to be a carnivorous parasite. 

I had the pleasure to hold a most interesting correspon- 
dence with Mr. Stone relative to the habits of the wasp and its 
parasites, during a period of about six years, and so am satis- 
fied as to his accuracy of observation, his most scrupulous 
adherence to facts, and facts alone ; for he never indulged in 
^eoiy ; he was a plain straightforward observer, indefatigable 
in tlie search after truth, and unremitting in his attention to 
the most minute details in all his investigations. 

It appears to me onl}^ necessary to read a single paragraph 
in a communic^ion which I had the pleasure of laying before 
the Entomological Society, on Mr, Stone’s behalf, to convince 
ftuy ^rson of the habit of Rkipiphorm ; it is as follows : — 

the 19th of August I was more fortunate; for on 
taking out a nest of Vespa mlgarisj and proceeding to open 
the closed-up cells, I found a larva of the parasite firmly at- 
tached to the full-grown larva of the wasp, the mouth of the 
former buried in the body of the latter just below the head, 
its neck bent over that of its victim, whose body appeared to be 
%htly compressed by that of its destroyer, showing the latter 
to be possessed of a considerable amount of muscular power. 
Itwas of minute size when discover^, andappeared to have only 
recently fastened impn its victim ; but so voracious was 
its appetite, and so rapid its ^Owth, that in the course of the 
following forty-eight hours it attained its full size, having 
eveiT particle of its prey, with the exception of the 
ekin and maammes. which, from observations I have since 
been enabled to make, these creatures retain in their grasp 



894 


Mr, F. Smith <m the Paraeitism 


even after they have passed into the pupa state. They scarcely 
appear to cease eating, except now and then for a minute or 
so. from the time they first begin to feed till they have become 
full-grown.’’ 

Thus we learn that Mr. Stone’s observation was not confined 
to that of the single larva attached to the full-^own larva 
of the wasp ; ” on the contrair, from subsequent (S)servations, 
he was enabled to ascertain that these creatures^ in the pupa- 
state, retain in their grasp the skin of their victims. 

Again, he says, 1 took out thirteen more nests of F. ml- 
aariBj which contained examples of Rhijnjihorusy cither in the 
larva-, pupa-, or perfect state. In one that had been destroyed 
by means of gas-tar a few days before, T was fortunate in ais- 
covering a small larva of Rhintphorna firmly attached to its 
victim : both were dead, and liad become partially dried ; so 
that when immersed in spirits they did not separate, but re- 
mained attached just as they were before death. 

Anotlier nest was taken out on the 2nd of September ; and 
on a closed cell being (mened, that was appropriated to a 
queen, a larva of Rhipipnoms was discoverea ; an adjoining 
cell contained a pupa ; both these were about double the sixe 
of larvsB and pupa) found in cells of worker wasps,” 

Shortly after the publication of Mr. Stone’s paper in the 
^ Zoologist,’ vol. xxiii. (1865), that gentleman presented to 
me the whole of the collection he had made of larvae and pupae 
alluded to in his paper. 1 have before me a small phial con-* 
taming the larva of the wasp that has that of its destroyer 
firmly attached to it, as mentioned above ; I have also a phial 
that contains a number of pupm extracted from worker-cells, 
together with one extracted from a queen’s cell, showing how 
greatly these parasites differ in size ; then I have larvse of 
wasps only partially devoured, together with undergrown hxrm 
of RhtpiphoruB, To myseli such evidence is conclusive; 
and it only remains necessary that I examine how far Mr. 
Murray’s discoveries are reconcilable with tlie apparently 
proved, habit of the parasitism of Rhipiphena as oiscover^ 
by Mr. Stone. 

Mr. Murray informs us that Miss Ormerod observed some 
cells with two eggs in each (about four in a score had two 
eggs) ; in others a young larva at the bottom, and an egg not 
yet hatched adhering to the cell higher up. Mr. Murray |n 
these cases regards one of the eggs as that of Rhipiph^hts j 
this is exactly what 1 should conmde would be the case; the 
egg of the parasite, since it feeds upon the full-grown larva of 
the wasp, after the latter has spun the silken covering to the 
cell, would remain undeveloped until the wasp-larva was frill* 
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grown, and therefore not previously in a suitable condition for 
me larva of the parasite to feed upon. 

The larva of RhipiphortMy attached to that of the wasp 
which I possess, is about one-third of the size of the larva of 
its victim. In three instances Mr. Murray found a pupa of 
the waOT and also that of Rhipiphorua in the same cell, which 
is considered conclusive against the idea of one feeding upon 
the other j and it is assumed that they must have been hatched 
in the same cell, bred lovingly together, and have undergone 
their metamorphoses in the same cell. 

I confess to the difficulty of satisfactorily accounting for 
this ; but it is a well-known fact that parasites do, in some in- 
stances, feed upon the larv83 of insects without destroying 
them ; this is of course in cases where the nourishment required 
by the parasitic larva does not injure or destroy the vitality of 
the larva preyed upon. StyJops is an instance of this kind ; 
and I have bred a species of Tachina and a perfect example 
of Saperda populnea from the same cell. Other instances of 
the kind might be readily adduced ; and it may be possible 
that in the instances mentioned by Mr. Murray the larva of 
Rhipiphorus did not consume the whole of the wasp-larva, did 
not, indeed, destroy its vitality; these pup® are described 
as bein^ stunted; and such may be the explanation. Be 
this as it may. from some cause or other, parasites (I do not 
assert that all do so, but many specicsj vary in size most 
astonishingly. No bettor instance of this can be mentioned 
than that of the common ruby-tailed fly, Chryaia ignita ; this 
parasite I have myself reared from cells of Oavnerua parietum 
and (?, antilope i I have also bred tliem from tne nest of Ve^a 
Bulgaria] and 1 have bred them from the cells of Oamia 
hioomia^ Oamia parietina has also a species of Chryaia para- 
sitic upon it j I bred it mvself. Now, unless we conclude that 
Chryau is a general feeaer, that at one time it is nourished 
upon lepidopterous larv® stored up by Odynerua^ then that it 
is fed by the social wasp K rtfuy and lastly that it feeds in 
nests of Oamia upon polhm and honey, we must con- 
sider it to be a carnivorous parasite, and that it feeds upon the 
larv® of the insects whose nests it infests. 

Now, 1 repeat^ 1 know of no parasite that differs more in 
size than Cnryaia ; and this must, I think, be attributable to 
vanation in the amount of sustenance they obtain : this would 
certainly be very great in the instances 1 have enumerated of 
iim lams of Prespa, Odynerua. and Oamia, I possess examples 
of O.^nita varying in lengtn from 3| to 7 lines. I may also 
}li8timoe> as examples of parasites that differ greatly in size, 
the gehera Sitari&y Melody and Rhipiphorua, 
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In one instance the larva of a wasp was found by Mr. 
Murray in a cell together with one of Rnipiphorus^ both b(5ing 
stunted in growth ; in this case I am led to believe that both 
died before the parasite was full-fed, the stunted state of the 
wasp-grub being just what would naturally result from such a 
catastrophe. The nest of the wasp was removed from its situa- 
tion, and both perished in consequence ; the two larvae were 
found head to head, that of the wasp sqncH^zed out of shape, 
the result, I imagine, of the dying struggles of the parasitic 
larva. 

In cells in which Rhipiphori were reared, the ddbris of the 
skin of a wjisp-larva was found, which Mr. Murray regards as 
the cast skin of the larva, such, in fact, as is occasionally found 
in the cells both of the wasp and hornet ; but I am inclined to 
regard these skins as those of tlie larva3 upon which the Rhi- 
piphori had been nourished, and from which they had extracted 
the entire contents. 

/rhe cells which contain Rhipiphorus will always be found 
lined and cajjped like those of the wasp, because, as Mr. 
Stone has shown, the larva of the parasite docs not commence 
its attack until the wasp-larva is full-grown and has spun 
itself up. I have repeatedly watched the larvw of wasps in the 
act of spinning these convex caps to the cells ; and imtil the 
same is observed of the parasite, I cannot but doubt the possi- 
bility of the latter doing so. 

The following observation in Mr. Murray’s paper must, I 
think, l)e an inadvertency ; — I here assume, as 1 think is the 

f encral belief, that tliis lining and lid are spun by the pu])®.” 

scarcely think it possible that any one can have expressed 
such an opinion ; 1 at least am not aware of a single instance, 
and conclude that for pupsc we should read larvsB, 

There arc other jiortions of the paper which I leave un- 
touche<l ; some becaiise I am not able to suggest any satisfac- 
tory elucidation, and others that do not come within the scope 
of the object I have in view, that of endeavouring to account 
for some of the circumstances oliserved by Mr. Murray, and 
also of stating that five years ago Mr, Stone convinced me of 
the true parasitism of Rhipiphorus, and I have not sin^ ac- 
quired any information that induces me to oliange my opinion* 
The following extract from the Papers of the Ashmolean 
Society strongly supports Mr. Stoned account of the para- 
sitism of Rhipiphorus. After an observation to the effbet that 
no one had hitherto observed any parasite at^king the ant, 
wasp, humble-bee, or hivc-boe, the Kev. E, Bigge, the author 
of tne paper from which the extract is made, oosorves, As 
regards the wasp, however, it seems that this exemption does 
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not exist ; for though I myself have not been so fortunate as to 
find any specimens of ichneumon in their nests, one has been 
seen in them by Mr. Denison in several instances, and ob- 
served in all the stages of its growth. It is described bj^ 
him as a fly, as large, or nearly as large, as the wasp itself ; 
the head and fore part of the body blaxi, the abdomen yellow, 
with a dark streak down the back ; legs and wings blac.k ; 
upper wings dusky. This fly [lUdpiphorus) deposits its egg 
upon the grub of trie wasp at the moment it assumes the pupa 
(i. e, spins or covers itself in the cell) ; as soon as the egg is 
hatched, it devours the grub of the wasp entirely, and itself 
assumes the pupa- and imago-form in the cell of tne wasp.” 


XLVil. — On certain nondescript Bones in the Skull of Osseous 
Fishes. By Gkor<}E Gulliver, F.R.S. 

After the much ado of late years about the osteology of the 
fish’s head, it may seem surprising to announce unclescribed 
cranial bones or ossicles in these animals. But that there are 
such pieces of the skull will probably be admitted by anato- 
mists who may pay attention to the question. 

A relation of the means by which these bones became known 
to me will show how and where thejr may be found ; and this 
is the object of the present communication. 

In separating and tiring to put together again that seg- 
ment of the fish’s skull kmown as the frontal vertebra or 

E rosoncephalic arch, I have always found sujiernumcrary 
ones — that is to say, besides all those usually given as com- 
posing that arch, a pair of neat ossicles, each of them thin, 
cup-s^ped and subconical, somewhat triangular or subnyra- 
midal, and measuring, in large codfish, about three-fourtlia of 
an inch across the base of the cone ana in depth. The apex 
of each of the bones is rather obtusely pointed ; and cither of 
them, with its small end most deeply placed, occurs regularly, 
sunk into a pit, and easily separable therefrom in the boiled 
fish’s head, at the hind part of each postfrontal. 

The woodcut represents, of the natural size, 
one of these postfrontal ossicles, or expos fron- 
tals^ &otn a small codfish. 

After a diligent search through the English 
books of comparative anatomy, i have been un- 
able to discover any notice of the Ixmes in ques- 
tion. And as they had so often puzzled me, I took them to 
tendon, on the 6th of August last, when and where they 
cmnpared with the admirable preparations of the slcele- 
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tons of fishes in the Museum of the Royal College of Sur- 
geons ; but the search for any display or representation of the 
new bones in that mreat collection proved emially fruitless. 

On the 4th of November succeeding, Mr. James Flower, 
the eminent articulator, kindly showed me dissections which, 
in consequence of my having submitted the new bones to his 
examination on the 4th of August preceding, he had recently 
made of the skull of the codfish. And I was gratified to learn 
that he had thus not only confirmed my discovery but added 
to it the discovery of other and similar bones. They are all 
of the squamous kind, and shaped something like small and 
deep limpet-shells, and occur, as before said, connected with 
the postfrontals and also with the squamosals or mastoida 
and the epiotica or paxoccipitals : so that, on each side of the 
hea^^ there is a short chain of tne new bones sloping back- 
wards from the postfrontal to the epiotic. 

Provisionally, the postfrontal ossicles, one of which is now 
figured, may bo called, from their situation and for conve- 
nience, eocposifronUiU, 

A correct understanding of the bones which enter into the 
composition of the skull of the fish ” is said to be the key 
to the composition of the skull of all Vertebxgta.’’ But now 
it seems that all these bones or pieces in fishes have not 
hitherto been recognized, much less understood ; while it is 
obvious that, until every part of their skull has been estimated 
at its true value separately, as well as with its connexions in 
the species and homologies as regards other Yertebrata, no 
complete view can be given of this important part of osteo^ 

Lnd, no doubt, now the profound practical knowle<^ of 
Mr. James Flower, to whom this science is so much indebted, 
has been directed to the facts, they will be so displayed in our 
national museum of anatomy as to afford, under the care of 
the excellent professor and conservator, every facility for far- 
ther investigations. 

Oanterbuxy, Nov. 9, 1869. 


XLVIII . — Description of a nw) of Epelra. 

By John Blackwall, F,L.S. 

Epetra Mengii. 

Length of the female of an inch ; length of the oephfdo* 
thorax VV? breadth ; breadth of the abdomen ; length of 
an anterior leg -tV y length of a leg of the third pair f . 

The cephaiothorax is convex, glossy, compressed before, 
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tnuicated in front, rounded on the sides, and has a large in- 
dentation in the medial line of the posterior region ; it is of a 
pale yellowish-brown colour, with a somewhat obscure soot- 
coloured band, which is bifid before, extending from the me- 
dial indentation nearly to the eyes, and a short streak of the 
same hue directed backwards from each lateral pair of eyes. 
The falces are powerful, conical, convex near the base in 
front, somewhat inclined towards the sternum, armed with 
teeth on the inner surface, and of a brownish^ellow hue, the 
anterior convexity being rather the darkest. The maxilto are 
straight and increase in breadth from the base to the extremity, 
whicm is rounded ; they arc of a dull reddish-brown colour, 
being darkest in thd medial line. The lip is semicircular ; 
and the sternum is heart-shaped, with prominences on the 
sides, opposite to the legs. These parts arc of a dark reddish- 
brown nue, the base of the former and the lateral margins of 
the latter being much the darkest. The legs arc long, slender, 
provided with hairs and erect black spines, and of a yellowish- 
brown colour, the tibim and metatarsi of the third and fourth 
pairs having a few obscure brownish annuli ; the first pair is 
the longest, then the second, and the third pair is the shortest ; 
each tarsus is terminated by three claws of the usual structure^ 
and below them there are several smaller ones. The palpi 
resemble the legs in colour, but they arc without annuli, and 
have a sli^tly curved, minutely pectinated claw at their ex- 
tremity. The eyes are seated on black spots on the anterior 
part; of the cephalothorax ; the four intermediate ones nearly 
fomi a square, the two posterior ones being rather wider apart 
than the anterior ones, which are seated on a slight promi- 
nence: and those of each lateral pair are placed obliquely on a 
tubercle, and are near to each other, but not in contact. The 
abdomen is oviform, sparingly clothed with short hairs, convex 
altove, and projects over the base of the cephalothorax ; at its 
junction wim the latter port a semicircular brown mark occurs 
whose convexity is directed upwards : on the upper part there 
is a large, olive-brown, leaf-liice mart, minutely frecxled ivith 
pale-yeuow, and more or less tinged with red, on the posterior 
half of whose sinuous margins there are several blacx spots : 
the anterior port of this leaf-like mark is the broadest, and 
compriseB a large irregular white mark, to which succeed se- 
veral somewhat triangular ones that diminish in size as they 
Approach the spinners ; the entire series is bisected longitudi- 
unlly by a fiae ramified black or brown line : on each side of 
ihe leaf-like mark there is a broad, irregular, white band, 
Sometimes having a tinge of pale red ; the sides have a dark- 
brewn hue mottm with pale yellow, and the under part, which 
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is of a yellowish colour reticulated with brown, has a broad, 
dark-brown longitudinal band in the middle, bounded on efwh 
side by a yellowish-white line; two yellowish^white spots 
occur on each side of the spinners ; and the branchial opercula 
have a brownish-yellow hue, that of the sexual organs, which 
are moderately developed and glossy, being reddish-brown. 

The male is smaller and darker-coloured than the female ; 
but its logs arc longer, an anterior one measuring of an 
inch, and those of tue third and fourth pairs are commonly 
witliout dark annuli. There is a general resemblance in the 
design formed by the distriliution of the colours on the upper 
part of the abdomen of both sexes, but it is not so well denned 
in the male as in the female. The cubital and radial joints of 
the palpi are short, the latter, which is the longer, having a 
very minute apophysis at its extremity in front ; the digital 
joint consists of tliree parts : one, which is straight and glossy, 
with a minute process on its outer side, projects in front : an- 
other, unitiMl to the base of the former on its outer side, is 
slender and hairy ; and the third, which is much the largest, 
is somewhat oval, greatly contracted at the base, convex and 
hairy externally, and concave within ; all are connected with 
the palpal organs, which are moderately developed, not very 
complex in structure, with a strong piece curved obliquely 
from the upperside to their extremity, an4 are of a dark red- 
brown colour. The convex sides of the oval parts of tlie 
dirital joints are directed towards each other. 

This spider, which varies greatly in colour, is of frequent 
occurrence in Denbighshire, constructing its symmetrical snare 
in the intervals between the slender branches of low bushes, 
especially of such as grow in woods. In its structure, habits, 
and economy it bears a very close resemblance to Epetra fn- 
cUnata^ but it is smaller and lighter-coloured than that species, 
and constantly begins to pair early in June, about three 
‘sooner than its nearly allied congener. 

M.Mcnge, in his ^ rrcussische bpinnen,' p. 88j pL 14. tab. 24, 
has noticed several minute particulars in which the emider 
above described appears to differ from E^lra inddnata 
segmentata^ Menge), but does not consider them ^f 
importance to constitute a species. The interesting lent 
ready alluded to, of which M. Menge probddy may not be 
cognisant, namely, that the times at which these spiders re- 
spectively arrive at a state of maturity are separated by a 
period 01 rather more than three months, I regard as such con- 
clusive evidence of their specihe distinctness that I do not 
hesitate to confer on this Ept^a the name of the distinguished 
Prussian arachnologist. 
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XLIX . — On the Oohoptsra of St Helena, 
By T. Vernon 'Wollaston, M.A., F.L.S. 

[Continued from p. 821.] 

Fam. 18. CurcrilioxiidtB. 

(Subfam. CojSSONiOES.) 

Genus 27. Stenohcelis. 


Wollaston, Journ. of Ent. i. 141 (18G1). 

34. Stenoecelis hylmtoidee, 

S, subcylindrioa, nigra vel nigro-picea, foro calva, subnitida ; capito 
prothoraooque sat profundo et confortisBimo punctatis, illo con- 
vexo mquali, hoc submquali poatico rocto truncate immarginat/O, 
pono medium ad latera Bubrecto aed ibidem paulo ainuato ; elytiia 
piceiSi atriato-punctatis ac nigose seriatim aaperatia, aaperitato 
antice plicaturaa trausversas sod poetice tubercula parva acuta 
efformante, interatitiis miiiutiasimo punctulatis ; autenms i>edibufl- 
que pioeis, illarum capitulo hommquo tnrsis paUidioribua. 

Lo^. oorp, lin. lj|-2. 

Stenoscelis hylastiMn, Woll., loc, cit, 142, pi. 11. f. 1 (1801). 


The examples which 1 originally de^icribed of this curious 
insect, and for the reception of wliich I found it necessary to 
establish a new gonus^ were taken by the late Mr. Bcwicke, 
in 1860, at the Cap^of Good Ho]>e ; and it is an interesting 
fact, therefore, geographically, that (judging from an exten- 
sive scries which was captured by Mr. Mclliss) the species 
would appear to be common also at St. Helena. After giving, 
in the ^ Journal of Entomology,’ a lengthened diagnosis of the 
group, I added ; — So very closely does the present insect, at 
first sight, assimilate Hylastesj that I had regarded it, previous 
to a critical examination, as an abnormm member of that 
group, in which the external edge of the tibiee was edentate. 
Bat, on closer inquiry, it proves to be undoubtedly one of the 
dJurctUtonidcBy tlie entire structure of its slender, toothless, 
apimlly uncinate tibite, and its unreceived tarsi, assigning it 
to that family. From Rhynoolu^Sy however, to which it is 
clearly related, it recedes completely in its excessively short, 
broad, thiok^ and subtriangular rostrum, in its very abbre- 
viated and differently constructea antennse (which have appa- 
rently no lateral screbe for the reception of their scape), in its 
minute, punctiform scutellum, its more globose, exposed h^, 
and in its longer feet ; and I should consider that the Madeira 
m perhaps its nearest described ally, — ^though in 
that Mnus the inniculus is only 6-articulato, whereas in Sie-^ 
it Is 7-.'*’ 
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Genus 28. Microxylobius. 

Chevrolat, Trans. Ent. Soc. Lond. i. 98 (1886). 

The excessive importance at St. Helena (where it is mani- 
festly aboriginal, and to which it seems to be peculiar) of the 
little Curculionideous genus Mtcfroxyhhim induces me to enter 
more fully into its details, in this memoir, than T sliould other- 
wise have thought it necessaiy to do ; and therefore, in addi- 
tion to the four new species eiiunciatod below, 1 have given 
emended diagnoses of the five which were first captured by 
the late Mr. Scwicke in 186(1 and published by myself during 
the following year, in the ‘ Transactions of the Entomological 
Society of London.’ By this method I am enabled to form a 
monograph of the genus, as known up to the ju’esent date, — 
tlie M. Weetwoodil^ for the rec(‘.ption of which the group was 
originally proposed by M. Chevrolat in 1834, being the only 
representative of wliicli I have not bex^n able to obtain a sight, 
and concerning the exact apeciji^ features of which I am con- 
sequently ignorant. Indeed it is much to Ix'. regretted that 
Chevrolat’s description, both of the genus and species, is not 
more minute ; for had it not been for Professor Westwood’s 
admirable figure, it would have been next to impossible to 
gain any definite idea from either the one or the other. 

As regards the structure and affinities of MicfroxylobitiSy the 
few following remarks, which I appended to my generic dia- 
gnosis in 1861, will not be considered out of place; — ‘‘After 
a careful consideration of the five insects described below, all 
of which were taken at St. Helena by Mr. Bewicke (amongst 
native vegetation on the extreme summit of tlie island), 1 have 
come to the conclusion, in spite of their great varie^ of out- 
line and the anomalous character possessed by two ot them of 
a large ac^ite spine towards the base of the wper 0 ed^e of 
their femora, ikeX they are nevertheless meml^rs of a smgk 
group ; and I am the more convinced of this, since in man/ 
welAnown Rhynchophorous genera (such as Ceuthorhynchm 
and Cmliodes) we have exponents with toothed tliighs (though 
toothed in the usual manner, it is true — L e. on the ihmw 
side, not on the upper), and others with simple ones. For 
when we take into account Jtheir peculiar feirture of a five- 
jointed funiculus, as well as their more or less glabrous • 

♦ Although true in the majority of the species, the character ^corpom 
fflabro will not rigidly apply, I now find, to the entire genus j ftn* in the 
df. mftUtu Twhich may posmly prove to be conepecific with the M, 
usoodii ot Chevrolat) the body is sparingly sericeous, whilst even in the 
M, laotfHoms there ere indicanons of very short and imnute hairs arrsnged 
down the interstices of the elytra. 
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bodies, their obsolete scutella, and the other essential points 
of their structure^ it is impossible to help perceiving that they 
are all nearly akin inter se^ and cannot properly be separatca. 
I have, however, formed a distinct section for the dentate spe- 
cies, and have given to it a provisional name, in the event of 
its being found desirable hereafter to detach it from the other.” 

Although members of the same subfamily, and possessing 
a five-jointed funiculus, the Microxylohii are essentially dis- 
tinct nora the Pentartrira^ and may be regarded as a little 
geographical assemblage, in all probability (like the Caulo^ 
trupidea in Madeira), peculiar to St. Helena. Apart from their 
very great difference of outward configuration, and the spini- 
ferous femora of some of them, they may be known from the 
Pentarthra (which are narrow, cylincfrical, linear, deeply 
sculptured insects, on the Mesitea and Com>nus type) by their 
obsolete scutellum and more elongated limbs and rostrum — 
the latter of which is, moreover, less siraiglitcntd, and has 
the anteunce inserted much nearer to its apex ; whilst the an- 
tennae of the Pentarthra are, in both sexes, medial ^ or (if any- 
thing, perhaps) implanted a trifle even oehind* the midclle 
rather than before it” 

^ § I. Femora mutica. (Microxylohii typioi.) 

A. Funioidi art*** 1"*" eecundo distincte latior; 2*^*** tertio vix longior. 

35. Microxyhbius Westwoodii, 

M, “ nigro-araeuB, glabor; capite rostroquo punctulatis, thoraoc 
constricto infra apioem, elytns subrugatis, oorporo subius puncto- 
tiBsimo. Long. oorp. lin. olrciter 1, lat. ^ lln. — Ex museo Dom. 
Saunders, Habitat ins. St. Helena,’’ [Ex Ohevrolat,'] 

MieravylobiM Weeiwoodiif Chevr., Trans, Ent Soc. Loud. i. 08, pi. 10, 
t 0 

— , WolL, ibid V. (n. s.) 881 (1801). 

This species being the one for which the genus was origi- 
nally founded by M. vlhevrolat, I have no choice but to regard 
it as the type of the group ; and it is therefore extremely un- 
fortunate that I should have been unable to obtain a glance at 
the individual from which Prof. Westwood’s excellent figure 
which accompanied the diagnosis was drawn. Judging from 
the plate ahne^ I should have been contented to cite the follow- 
ing species (which I describe under the trivial name of vestitve) 
as the true M, Wesbwoodiif had not Ohevrolat distinctly stated 
bis insect to be gldbrousy and not only to have its elytra less 
parallel (or more expanded behind the middle) and with the base 

f This, fiowsver. k hardlv the ease in the St.-Helena P* eubeaeum, 

29* 
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and suture raised, but its tibiee likewise (as 1 believ^ to be more 
curved and robust. Still it is not impossible that Chi-evrolat’s 
example may have been an old and worn one, from which the 
rather sparing and delicate pubescence had been rublx».d off, 
in which case there is at least an additional chance that it may 
prove eventually to be identical with my M. vcMitm ; but, os 
the group is evidently rich in species, I am inclined to susi>ect 
that the raised suture ” and otlier minute cliaracters (as re- 
corded) will tend to separate the M. Westwoodii from its mani- 
festly near ally. 

36. Microxylobius vestitm^ n. sp. 

M, elongatus, anguato-fusiformis, CDneo-picous, subopacus, piliaque 
brevibus sericeis demissis fulvo-ciiiorois paroe vostitus; capito 
rostroque alutaceis, miimto ot leviter punctulaiis, hoc breviiisculo 
sod subgracilidineari ct supra subgibboso ; prothorace subovato, 
pono modium rotundato, alutoccx) ot punctulis levibus paroe irro- 
rato ; elytria confuse nigulosis (vix punctatis, vix tuberoulaiis, ot 
vix stria tis) ; antonuis pedibusque picoo-testoceis. 
liong. corp. Irn. 1^. 

Judging from th(‘> short diagnosis of the M, Westwoodii ^ that 
species, the present one, and the following are, from their 
smaller size and (f believe*) less glabrous sunaccs, more nearly 
related inter ae than they are with the other members (hitherto 
detected) of this curious little group. As already implied, the 
description published by M. Chevrolat of the M.Weatwooaii^ if 
not positively inaccurate, is so manifestly insufficient to dis- 
tinguish it from the allied representatives of a genus like 
Microxulohlus that I should not feel altogether surprised if the 
particdlar species now under consideration (and to which I 
nave given the name of veatitus) should prove eventually to be 
identical with the M. Westwoodii) for if the example de- 
scribed by Olievrolat hmmened to be an old and worn one, 
from which the rather aelicate and sparing sericeous pubes- 
cence had been accidentally rubbed off, the main ana most 
important feature in a small assemblage the eiroonents of 
which are principally altogether bald may have been over- 
looked, and the species enunciated as glabrous.” Of cours^ 
however, I cannot venture to act on such an assumption^ mi I 
have therefore treated the present Microxylohina (from a inngle 
specimen now before me, which has be^ communicated by 
Mr. Mclliss) as new. Its narrowish, elongate-fusiform outline 
and somewhat sparingly and minutely sericeous brassy-brown 
surface, added to its alutaceous head and prothorax (on the 
latter of which the small and lightly impressed pimctules are 
rather remote), its somewhat narrow and parallel but not very 
elongate rostrum (which is a trifle gibbous above the implanta- 
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tion of the antenncB), its confusedly rugulose cMra and com- 
paraHvely pale limbs, will sufficiently (listinguish it. 

37. Mtcroxylobim lacertoaus. 

M. ©longato-ovatus (elytris pone medium sublatioribue), niger (im- 
maturus piocscons, sod nullo mode metallioue), opacufl, alataceua; 
Cttpite rostroque oonfertissime punctatia, hoc crasao, subtriongu- 
lari, convexo; prothoraco amplo, longiusculo, ad latcra minus 
rotundato, subconvoxo, ubiquo grosso confcrtissinie et (pnesertim 
versus latcra) rugose puiictato ; elytris subsoriatim tuboroulatis 
(nec punctatis), inU'rstitiis Icvitor costato-olevatia setufisquo mi* 
nutissirais cinereia (iuterdum vix observandis) unisoriatim obsitia; 
antonnk podibusque (praisertim poatiois) breviusculis, crassius* 
oulis, rufo*picois. 

Long. corp. lin. 

Microxylobim lacertosusy WolL, Trans. Ent Soc. Lond, v. 881, pi. 18. 
f. 6 (1801). 

Several examT)les of this little Microxyhhiua are amongst 
Mr. Melliss’s Colcoptera; and as it was also found by the late 
Mr, Bewicko during his few hours’ visit to the summit of the 
island in 1860, there is sufficient rea.son to conclude that it is 
not uncommon in the higher districts at St. Helena. In size 
it appears to be scarcely larger than the vestifm and West'- 
wooau ; but it is altogether more robust and deeply aculntured, 
blacker and more opaque; its rostrum is thicker ana more 
triangular, its punctation is much more dense (as well as 
coarser), its limbs are stronger and more iucrassated, its out- 
line is a little more ovate or rounded outwards behind the 
middle of the elytra, and the latter are confusedly roughened 
with small indistinct tubercles placed in longitudinal rows, 
tlio interstices between which are slightly elevated and studdea 
(in unrubbed 8j)ocimens) with a row of excessively short and 
infinitesimal cinereous hairs, which, however, without a power- 
ful glass are Wely visible. Although rather difficult of obser- 
vation, I lay considerable stress upon this last-mentioned cha- 
racter, because, with the exertion of ike M. vestitus^ I have no 
evidence (even whilst suspecting that it may be found to exist 
in Chevrolat’s M. Westwoodii) that there ore even traces of 
pvdmcence oxr the other members of the group. 

88. Microxyldbius lucifugua. 

Jf, fiju^rmia, orasaua, niger (immaturus pioeaoens), aubnitidus, 
calvua^ pundtatis^ua ; oapite roatroqae confertim et profundo 
punotatis, hoc orasao et (preeaertim in maeculis) subtriangulari, 
ad apioem in medio leviter dopresBO ; prothorace amplo, longius- 
culo, ad latera rotundato, oonvexo, confertim profunde ©t argute 
pUnetoto i oiytria (rAriua obsolotiseimo submneaceutibua) subcon- 
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vexis, ruguloRis, levitor et late punctato-^tibstriatis, intestitiis 
latis, oonfertim et profunde ptmctatis (pimctis interdom ^tuud in 
eerie duplioi aut triplioi obsoletiseima ^spoeitis) ; antenme eras* 
emsculisi rufo-pioeis, basi clarioribue ; j^dibus oraseia, pioeis. 
Yariat elytrorum etriis plus minus obsoletis. 

Long. oorp. lin. 

MioroxyiahiuM lucifugfiSy WolL, Trans. Ent Soc. Lond. v. 382, pi. IB. 
t 6 (1861). 

There are several examples of tliis large and well-marked 
Mtcroxvlohim amongst the eolhcUinext of Mr. Melliss ; and as 
it was likewise captured by Mr. Bewicke^ in 1860, during the 
few hours which he passed in the higher districts of St. Hmena, 
wc may expect it to be tolerably common in the more ele- 
vated regions of tliat island. It is easily recognized by its 
large size, robust body, blackened hue, and thick limbs, by its 
densely and deeply punctured, though but slightly snining, 
surface (which, however, is less opaque than in the hcertosua 
and vesfitus)j by its thickened rOwStrum (particularly in the 
male sex), by its ample, laterally rounded prothorax, and by 
its rugulose elytra. Lixe the remainder of the Microxyldni 
enumerated below, its surface is free from all traces of even 
minute pubescence. 

B. Funiculi art^ secundo via? latior ; 2*^ tertio mxdto longwr* 
39, Microwylobiua terebrans^ 

If. subovato-fusiformis, BBueus, nitidua, oalvus; capito roatroque 
confertim punctatis, boo longiusculo, aubtereti ; prothoraoe aub- 
ovato, basi tnincato, ad latera rotundato, convexo, confertim et 
sat profiindo punctate ; olytris convexia, ad latera ^arum rotun- 
datis, loviter et late punotato-striatia (atriia ad basin ipsam pro^ 
fundioribus), interstitiie latia, sat oonfertim ©t profunde punctatis 
(punotis intordum quasi in sorie duplioi vel triplioi obaolctisaiiae 
dispositis) ; antennis rufo-pioeis, basi olorioribus ; pedibus nigro** 
pioeis, tarais rufo-pioois. 

Long. corp. lin. vix 2. 

Microxyldbim ter^anSy WolL, Trans. Ent Soc. Lond. v. 888, pi. 18* 
f. 7(1801). 

It is somewhat singular that the present Bpecies is not re- 
presented amongst the numerous specimens of Mioroiicytobim 
which have been captured by Mr. Melliss ; so that my dia- 
gnosis has simply been drawn out, and corrected, from the 
original pair which were captured by the late Mr* Bewieke at 
St. Helena in 1860. In its brassy nue and shining surface it 
recedes from the preceding members of the group, and assimi- 
lates those which follow ^ out the fact of its tibisB Wng simple 
will at once separate it from the whole of the latter except the 
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Jf. obUtemtus and debilts. Apart, however, from its different 
outline, and perhaps rather less intensely brassy tinge, it may 
be known from both of these by its larger size and by l)eing 
altogether more coarsely and closely punctured. Its elji^ral 
strise, moreover, are deeper at their extreme base, and have 
the appearance at first sight of short divergent grooves. 

40. Microxylohiiis ohliieratm^ n. sp. 

M, breviter ovato-fiisiforrnis, leete eeneus, nitidissimus, calvus; 
oapito parce et levitcr punctulato, rostro (saltern in fesmims) 
elongato subgracili toreti, in maribiis sat proftmde sed in foominis 
minutius punctate ; prothorace ovate, basi tmneato, ad latera 
parum rotundato, oonvexo, paroius ot plus minus obsoloto puno«* 
tato (punotis magnia sod levibus, intordum subobliteratis) ; elytris 
convexis, ad latera rotundatis, levitor punctato-etriatis, intorsti- 
tiis leviter subseriatim punctatis (pimctia ubiquo sat magnis sed 
levibus) ; antonnis podibusque fere ut in specie preocodente, sod 
illis paulo grocilioribus capitulo minus abrupto. 

Long, corp. lin. 1$. 

The if. ohliteratus is not only more highly polished and 
more resplendently brassy than the terebrans ^ but it is also a 
little shorter and relatively more ovate or elliptic, being wider 
in proportion to its length. Its rostrum and antennae (which 
have tneir club less abrupt) arc more slender, the former, in 
the female sex, being especially longer and more shining; 
and its prothorax and elytra, particularly the former, have 
their punctures (although perhaps e^^ually largo) altogether 
less densely packed and more lightly impressed — those on the 
prothorax indeed being sometimes, as in the case of a female 
example (the only one of that sex which I have yet seen) 
which is now before me, nearly obliterated. The very few 
specimens of this distinct Microjr^lobtus which have come be- 
neath ray notice are amongst the Coleoptera captured by 
Mr. Melliss. 

41, Microxyhbim debilis^ u. sp. 

M. angustus, fusiforrais, laBte fionouB, nitidus, oalvus ; capite parce 
et leviter punctate, rostre elongate subgracili sat confertim ac 
profUnde punctate , prothorace ovali, couvexo, parum grosso sed 
vix prof unde punctate ; elytris ellipticis (antice valde ot gradatim 
angustatis — quUre antice et postioo snbaxiuaUter attenuatis), 
grease sed vix profimde striato-punctatis, iuterstitiis sat grosso 
unineriiitim puuotatis, ad basin ipsissimam muoronibua asporatis ; 
antenuie pe&busquo fere ut in specie praecedento sed subgraci- 
Uoribua ae aensim obscurioribus, illis paulo brevioribus, fiiuiouli 
art^ aecundo subbroviore (noc eublongiore). 
img. ooxp* Un. 

The single example from which the above diagnosis has 
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been compiled, and which was taken in St. Helena bv Mr, 
MelHes, has such a curious outline, as comjpared with the 
Other members of the genus hitherto known, that, before exa- 
mination, I thought it just possible that it would prove to be 
but an ill-developed individual of one of the cognate brassy 
forms ; but a more accurate inspection convinces me that it is 
thoroughly distinct and well-defined. Its comparatively nar- 
row outline, indeed, when contrasted with the remainder of 
the soneous species, and greatly attenuated anterior portion of 
its elytra (causing the latter to be almost equaXly narrowed 
before and behind), added to its ovate prothorax, give it an 
appearance unlike that of any of its allies : and, amongst less 
conspicuous features, the minute nsjierities or points which 
stud the extreme base of its elytra (particularly towards the 
shoulders) should be likewise noticed. Its punctation is more 
distinct than in the M, ohliteratv^^ and its elytral strite arc 

E laced closer together, leaving the interstices narrower, and 
randed ajiparcntly with only a single row down each of largo 
rounded punctures : its limbs, also, are a trifle slenderer and 
darker, with the antennai (the first joint of the funiculus of 
which is, if anything, perhaps somewhat shorter than the 
second) appreciably less elongate. 

§ II. Femora postioa spina magna CLCUtissima svihhasali supra 
armata. (Microxylobii aherrantes, Subg. ThaUMASTO- 
ME111T8, Wall) 

A. Funiculi art^ seev/ndo vuc latior ; 2**^ tertw multo longior, 
42. Microxylobivs GhevrolatiL 

M, olongatus, oblongo-fdsiformis, emeus sed interdum etiam sub- 
nigrescens, nitidus, calvus; capite rostroque sat confertim ©t 
argute pmictulatls, hoc longiusculo, subtereti, apiee obsolete de- 
presso ; prothorace subovato, basi truncate, ad latera rotundato^ 
confertim sed minute ac levissime punctulato; elytris oblongis» 
loviter et late striato-puuctatis ; interstitiis latis et leviter puno- 
tatis (punctis quasi in serio triplici obsoletissime dispositis) ; an- 
tennis rufo-picois, lon^usculis, ftiniculi art® 2<*® primo sublon- 
giore ; pedibus elongatie, nigro-pioeis, tarsis rufcHpioeis. 

Long. corp. lin. 2i~vix 3. 

Microxulobim Chfwrolatiif WoU., Trans, Ent Soc. Load. v. ^8, pi 18. 
f, 8 ^1861). 

This is the largest of the Microxylobii hitherto detected, 
and it may be known (amongst the other brassy forms) by its 
elongate, somewhat oblong outline, and very finely and lightly 
punctulated prothorax. Its leffs, feet, and the second jomt of 
Its funiculus are a good deal lengthened ; and, as in the two 
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following species, the outer edge of its hinder femora is armed 
near to me base with an acute upwardly directed spine. Two 
examples of it were taken at St. Helena, in 1860, by the late 
Mr. Bewickc ; and a third (of a slightly obscurer tinge) is now 
before me, from the collection of Mr. Melliss. Perhaps, there- 
fore, it is one of the rarer species. 

43. Microxylohiua comcollis, 

M. breviier elliptico-ovatus, teneus, nitidissimus, calvus, supra con- 
vexo-arcuatue ; capite paroe et leviter punctulato, rostro brevius- 
culo Bubtoroti valdo dofloxo sat profundius deusiusquo punctato ; 
prothoraco conico (i. e. postico laio necnoii ad latera oblique recto), 
parco ot lovissime punctato (puuotis sat magnis sed loviter im- 
pressis, interdum quasi subobsoletis) ; ^lytris sat profunde sub- 
punctato- striatifl, interstitiis latis et leviter suboblitorato punc- 
tatis; antennifl rufo-piceis, longiusculis, subgraoilibus, funiculi 
art’* subconicis, tamen inter se magis compactis, capitulo minus 
abrupto ; pedibus piceis, spina femorali maxima. 

Long. corp. lin. 

Mtct^arylobius comevUis, Woll., Trans. Ent Soc, Lond. v. 384, pi. 18. 
f. 0 (1801). 

The shortly ovate thickened body and convex arcuate upper 
surface of this highly polished, lightly punctured insect (its 
prothorax being not only conical, «. o. broadest at the extreme 
base and with the sides obliquely straight, but also in a con- 
tinuoua curve with the elytra), give it an appearance so totally 
distinct from the other species, that one mi^t almost imagine 
it to constitute the type of some cognate but separate group ; 
and indeed its rather differently constructed Siculus, tiie 
joints of which are more conical and more closely applied to- 
gether than is the case in the ffenerality of the microxylohii. 
m conjtmction with its more aeflexed rostrum, might still 
further tend to the same conclusion. An accurate inspection, 
however, convinces me that it cannot be removed generically 
from the remainder of the brassy species, its singularity of 
contour being rather sxiggostive, to my mind, of specific links 
(more ox less intermediate between the extremes of form) yet 
to be diecovered than of any absolute hiaiiLe such as its sup- 
posed generic isolation from the true Microxylohii would seem 
to imply : and I may add that the detection by almost every 
ohserver| at St Helena, of undescribed species m a group thus 
extraordinary is quite in accordance with that hypothesis. In 
its most essential generic characters it is strictly a Mioroxylo- 
biu8^ its fembral spine (so enormously developed) and brassy 
hue removing it into that section of the genus to which (in 
oaSe that it should be desirable to detach it hereafter from the 
other) I have given the provisional name of Thaumaetofmrus. 
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The M. conicolUa was taken by the late Mr. Bewicke in 1 860, 
Mid subsequently in profusion by Mr. Melliss, who informs me 
that it has attached itself mainly to the rotten branches of the 
oak trees which have been planted at a rather high elevation, 
and beneath which also (amongst the dead leaves) he has at 
times found it abundantly. 

B. Funiculus submoniliformis, artimlis omnibus inter se suhce^tiaUbus, 

44, Microxylobiue montlioomtSy n. sp. 

oblongo-fiisiformis, ooneus, nitidns, calvos ; capifce paroe sod ar- 
gute punotato, rostro breviusculo subtoreti latiusculo confertim 
ac profonde rugoso-punotato ; prothorace subovato, baai truncato, 
ad latera rotundato, dRnvexo, dense argute et sat profunde puno- 
tato ; elytris suboblongis, late ot leviter striato-punctatis, inter- 
stitiis latis et dense arguteque punctatis (punctis vix subseriatini 
dispoeitis) ; antennis pedibusquo picois, illis ad basin taisisque 
rufescentioribus . 

Long. corp. liu. droa If. 

Judging from the many examples now before me. and which 
were captured by Mr. Melliss, this mi^ht perhaps be assumed 
to be one of the commoner of the Mtcroxylohii : yet, on the 
other hand, it is a species which was not metwitn by the late 
Mr. BewicKC. It differs from the whole of the preceding ones 
in the comparatively moniliform structure of its funiculus, the 
five joints of which are almost of equal length and breadth — 
even the basal one being very little larger than the second. 
Its brassy hue and femoral spine indicate its affinity with the 
Chevrolatii and conicollis ; but it is much more tnickly and 
strongly punctured than either of them, its sculpture, size, and 
outline being rather more suggestive, at first sight, of the (un- 
armed) M, terebrans in the last section. 

Genus 29. Pentabthrum. 

Wollaston, Ann. Nat. Hist. xiv. 129 (1864). 

46. Pentarthrum svhccsoumy n. sp. 

P angusto-oyUndrioum, piceum, nitidum, calvum ; rostro brevius- 
culo, crassiusoulo, subtereti, convoxoi basi latiusculo, minute et 
leviter punctulato, oculis obsoletissimis, obliteratis, punotiforxni- 
bus [an vere observandis ?], quasi nuUis; prothorace olongato, 
subovato, basi truncato, od latera rotundato, pone medium coleo- 
pteris evidenter latiore, argute (sed baud grossel punotato ; sou- 
tello hand observando ; elytris angnstis, paralleus, argute et laze 
striato-punotatiB (punctis sat ma^p^ neonon inter se parum re- 
metis), interstifiis latis et minutissime uniseriatim punotulatiB $ 
antennis pedibusque breviueoulis, paulo rufesoentiaribus $ fioni- 
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culo 6-artioiilato, art® 1 fore obtriangulori, 2^ panlo niinore et 
sequentibus (subsequalibos) vix longiore ; tarsia graciHbtis, art® 3**® 
minus dilatato, prsecedentibos vix latiore, et vix bilobo. 

Long. oorp. lin. 1^. 

The unique example from which the above diagnosis has 
been drawn out, and which was captured at St. Helena by 
Mr. Mcliiss, {K)8seBseB bo unmistakable an affinity (in its five- 
jointed funiculus and the general contour of its narrow, sub- 
cylindrical. sculptured body) with the genus Pentarthrum (as 
known hitnerto through the P. Huttom from the west of Eng- 
land and the P. cylinarimm which was found by Mr. Bewicke 
at Ascension) that I cannot persuade myself that it should be 
separated therefrom, even wnilst equally aware that its obso- 
lete eyes and Bcutollum would, of taemaelves^ tend to affiliate it 
rather with the little group Mesoxenua^ of the Madeiran and 
Canarian archipelagoB. Yet I feel so satisfied that it has more 
in common witn Pentarthrum than with Mesoxenua that I have 
preferred assigning it to the former, even should my doing so 
necessitate the diagnosis of that genus being so for widened as 
to embrace representatives in whicli (like the Mesoxent) the 
eyes and scuteflum are obsolete. Perhaps, in reality, however, 
it will be found desirable, in the end, to ti‘eat it as tnc type of 
a yet additional group— combining the external aspect of Pen* 
tarihrum with the escutellatc sub-eyeless body of Meaoxenua ; 
but as those little Cossonideous assemblages are already per- 
haps somewhat too numerous, I will not at present add an- 
other to their number, but will be content to cite the very in- 
teresting weevil now before me as an aberrant Pentarthrum 
in which there are no traces of a visible scutellum, and none 
also (beyond the merest rudimentary punctiform specks — of 
trm exiatenee of which I can scarcely satisfy myself, even 
beneath the microscope) of eyes. 

The P. auhccecum is darker and less deeply sculptured than 
either the P. Huttoni or the cylindricmn^ and it is, if anything, 
perhaps a trifle narrower and smaller than even the latter ; 
out its prothorax is less strictly oo/iica? than in the Ascension 
species, assuming more the outline of the English P, Huttoni^ 
in which the sides are more rounded, and the widest part is 
(not at the extreme base, but) a little behind the middle. In 
the structure and shortness of its limbs and rostrum it recedes 
from the Meaox^ni^ and is in exact accordance with the true 
Pentar^ta. In any ci^e, its discoveiy at St. Helena is, in a 
geographical point of view, extremely interesting, the various 
AtUntiC islands having already supplied so many anomalous 
iudditions (both in genera ana species) to these immediate 
Ooasonideous groups. 
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(Subfam. RHYHCHOraOMDES.) 

Gunns 30. Sitophilus. 

SchOnherr, Gen. et Spec. Cure. iv. 967 (1838). 

46. SitopMlus oryzee*. 

(MrcuUo oryttBy JJnn.. Gout Ins. 12 (1703). 

Sitophilm oryzcDy Woll., Col. Atl. 265 (1806). 

, Id., Ool Ilosp. 125 (18(J7). 

This almost cosmopolitan spotted Curculionid has apparently 
established itself at St. Helena (jiidging from examples col- 
lected by Mr. MelHss), just as it has in the Azorean, Ma- 
deiran, tJanarian, and Oape- Verde archipelagos • but, being 
eminently liable to distribution, through the medium of com- 
merce, over more or less of the civilized world, its presence is 
totally without significance in the fauna of any country. 

(Subfam. Synaptonyohides.) 

Genus 31. Nesiotes. 

Wollaston, Journ. of Ent, i. 211 (1861). 

The two singular little Curculionids descril^ed below, for 
the reception of the former of which the present genus was 
established by myself in 1861, are so remarkable tliat I was 
totally unable to come to any satisfactory conclusion os to 
their precise affinities; but the invaluable and more recent 
work of Lacordaire has given a ^ition to the group which 
certainlj I had little anticipated, but which tallies well with 
the ranous details of its structure. Pie regards it as related 
to the European Trachodesj and still more so to Echinoaoma 
of Madeira, m the latter of which the funiculus is likewise only 
5-articulate ; and he consequently erects these three genoriii, 
together with Synaptonyx from Australia, into a little sub- 
family (under the title of ^naptonyohiaea) of his sixteenth 
tribe TmyrhynchideaV This arrangement brings it into 
juxtaposition with one of the most anomalous and endemic of 
the Madeiran weevils, the Echinoaoma porcellua ; and it sup- 
plies another instance of that curious analogy bv which so 
many of ^e most extravagant forms of these widely scattered 
Atlantic islands are mysteriously bound together. 

Speculating on the position of NeaioUa in a natural systemt 
I wrote, in 1861, as follows The remarkable little insect 
for which 1 have been compelled to erect the present genus 
has, at first sight, so much the appearance of a small Acallea, 
that (before cntically overhauling it) I had placed it asi^ as 
a member of that group. On closer examination, however, its 
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funiculus is composed of only five joints (instead of seven), 
whilst there is no trace of a pectoral groove for the reception 
of its rostrum. It is consequently excluded from the whole 
subfamily Crwtorhynchidea by this latter circumstance alone\ 
whilst from the Cosaomdea, with some of the genera of which 
it would agree as regards the former, it is altogether remote.” 
But now that its aranitles have been satisfactorily cleared up 
by Lacordaire, I feel that no further comment on its structure 
is necessary. 


I. Funicvli arP** prime mblongior. 

47. Neaiotca squamosus. 

i\r. ovatua, nigro-picous, opacus, alutacous (nec punctatua, nec tnbor- 
culatus), squamia fulvo-cinereia craasis demiaaia plus minus vea- 
titus ; prothoraoe aubconvoxo, mox ante medium rotundato-am- 
pliato, poatice angiistiore subrecto ; elytris convexis, ventricosia, 
m medio facile rotundato-ampliatis et ibidem prothornce multo 
latioribuB ; antennis gracUibus, rufo-ferrugineis, basin versus 
olorioribus ; pedibus crassis, squamosis, tarsis olarioribus. 

Long. corp. lin. 1 j. 

NeaioUH aqumnotm^ WoU., loo. oit, 212, pi. 14. f. 3 (1801). 

The only examples of this interesting little Curculionid 
which I have yet seen are two which were taken at St Helena 
by the late Mr. Bewicke, during a few hours’ collecting in that 
island, en route from the Cape of Good Hope to Madeira, in 
1860. Apart from the neater length of its second funiculus- 
joint, it may at once be known from the following species by 
its much broader and more ovate or ventricose outline (the 
elytra about the middle being very much wider than the pro- 
thorax), and by its surface, when denuded of the decumoent 
fulvescent scales, being simply alutacoous throughout, having 
no appearance of either punctures or tubercles. If, also, my 
two specimens may be relied upon, it would seem to be frexj 
from the short erect aeUv which (m addition to the coarse mud- 
like scales) stud the N. asperatm. 

n. FunimU art** ptvm Buhhrevior. 

48. Nesiotea aaperatua^ n. sp. 

ovato-oblongus, elsugatus, angustulus, nigro-pioeus, opacus, alu- 
taoeue aeonon gr^e granulato-asporatus, squamis fulvo-cinereis 
quasi lutosis setulisque brevibus erectis dense vestitus ; prothoraoe 
aubintequalif (subter squamis) tuberculis crebre asperato, ad latora 
leviter rotundato ; olytris augustulis, subovato-elongatis, pone 
. facile vix rotuudatis, (subter squamia) tuberculis la spa^ 
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tiis longitadinalibuB orebre asperatis ; antennis graoilibus, rafb-> 
fermgineis ; pedibns fere ut in specie prseoedente, sed tarsorum 
art® 8**® paulo minus dilatato. 

Long. oorp. lin. 

It is somewhat remarkable that a large array of individuals 
now before me, collected at St. Helena by Mr. Melliss, should 
belong entirely to a new representative of the present ^oup, 
quite distinct specifically from the little Nesiotes which was 
found by Mr. Bcwicke, and that thus a second member has 
been added to one of the most interesting and truly indigenous 
of the island forms. The primd facie aspect of the N, asjjeratus 
is still more suggestive, than even that oi the N. squamosus, of a 
minute Acallea ; but, as already pointed out, its total want of 
a }>ectoral groove separates *it, inaepcndently of all other cha- 
racters, from the whole department of the Cr^ptorhynchides* 
It is very much narrower and more oblong (m proportion to 
its size) than the N, squamosusy its elytra, even in their widest 
part (a little behind the middle), being scarcely if at all broader 
than the prothorax ; and its surface is not only more densely 
covered with brown mud-like scales, and intermixed with 
short erect set® (which I do not observe in my two examples 
of its ally), but likewise studded (as will be seen when the 
clothing IS removed) with robust granulifon» tubercles, which 
entirely cover the somewhat uneven prothorax, but which on 
the elytra are distributed in wide (more or less anteriorly con- 
fluent) longitudinal spaces. The second joint also of its funi- 
culus is appreciably shorter than that of the N. sqtuxmosm^ 
being, perhaps, if anything, more abbreviated than the basal 
one ; and its Imy is coarsdy and closely punctured beneath. 

Both the present species and the preceding one are most 
unmistakably indigenous at St Helena, bein^ without doubt 
amongst the most characteristic of tlie aboriginal forms ; an^ 
I believe that I was informed by Mr. Melliss mat his examples 
of the JV. aemratvs were taken, for the most part, amongst and 
beneath fallen leaves at a rather high elevation. 

(Subfam. TKACHYPHnGSIDBS.) 

Qenus 32. Teachyphlceosoua (nov. gem)* 

OorpuM parvum, breviter ovale, aptemm, Iquamosum, hispiduiit 
IVaehyphleeum simtdaus ; sed rostto breviore, subconioo (neo parsl- 
Ido), supra oonvexiuscolo et ad apioem ra^ trunoato (neo tri- 
angularlter emarmnato), antemie fSere sub angolos ipsos antioos in- 
sertis, sorobe multo magis infra owhi (minutisBimos, demissos, re- 
motiores) defiexa. Antennce (ftmiculo 7-art®) fere ut in 
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phlceo, sed paulo gracilioreB. Tarsorum art* 3^ minus lato bilobo ; 
tmguiculis Bubm^oribus. 

A TrachyphUsm (genus Curculionidum), et corpus. 

The insiraificant little brown Curculionicl from which 1 
have compiled the above structural diagnosis, and which is 
manifestly one of the most indigenous of the St.-Helena Co- 
leoptera, has so much the primd facie appearance, in its short 
oval outline and the mud-like scales ana setes witn which it is 
clothed, of a minute TrachyphUcus that it required a close 
examination to convince me that it should not bo referred to 
that group. When carefully inspected^ however, it will be 
seen to have many essential points of difference ; for not only 
is its rostiTim more abbreviated and conical, and truncate (in- 
stead of triangularly scooped out) at the tip, but its scrobs is 
likewise more bent downwards (and that very suddenly) be- 
neath the still smaller and less prominent eye, from which, 
consequently its lower edge is much more remote ; its antennm 
also are a trifle less incrassated, and inserted appreciably 
nearer to the apex of the rostrum ; and its feet have their tliird 
joint less broadly bilobod, and their claws a little more deve- 
loped. On the whole, I should say that it had more in com- 
mon with my Madeiran genus ScoUocerus than with Trachy- 
phhms proper j nevertheless the position of its rostral grooves 
and its less curved scape will of themselves suffice to separate 
it therefrom. 


49. Trachyphloeoeorna aetoaum^ n. sp. 

2^. breviter ovatum, Bouamis ni^o-brunneis quasi lutosis densisAime 
tectum setisque fmvo-cmereis subereotis parco obsitum, (subtor 
squamis) pioeum ; prothorace subter squamis grossissiino puno- 
tatoi punotiB maximis, inter se subconfluentibus ; elytris subtor 
squamiB valdo profunde striato-punctatis, ponotis magniB ot ar- 
gute doterminatiB. 

Long* corp. Hn. vuk 1|. 

Many eacamplee of this obscure little JVaoAwAfojus-like 
weevil, which were taken by Mr. Melliss at St. Helena, are 
now before me; and there can be little doubt, I think, that it 
is a truly aboriginal form. Its dull muddy-brown surface, 
which is thickly inCrusted with scales and more sparingly 
beset with short subeteot fhlyo-cinereous setm, will be seen, 
iohm Ae ooming i$ abraded or removedy to be most coarsely, 
but widely sculptured, — the punctures on the prothorax being 
enormous^ though rather irregular and subconfluent, whil£ 
those whmh stiM the elytra! strim are perhaps not quite so 
hurge, but deep and better defined* 
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(Subfam. Otiorhynchidbs.) 

GenuB 33. SciOBiuS. 

Sch5nherr, Cure, Disp. Meth. 197 (1826). 

50. Sciobttis suhnodomiSy n. sp. 

S, ovatuB, picoua, squamuJis folvo- (vol etiom obscurissime suh- 
metallico-) cinereis plus rainus vestitus setulisquo suboreotis sub- 
oinereifl in olytris seriatim obaitus ; rostro breviter subcylindrico, 
apico triani^lariter oxciso, in me^o argute carinato, scrobe pro- 
funda (margino inferiore decurva) ante oculos (valdo prominentes) 
evanescente, fronte subito convexa ; prothorooe confuse subtubor- 
culato-ruguloso, in disco leviter carinato et utrinquo versus latera 
obsolete et late longitudinaliter improsso ; scutollo nuUo ; elytris 
ovalibus, prothorace latioribus, late punctato-sulcatis, interstitiis 
postico plus minus ovidenter subnoduloso-elovatis ; antennis gra- 
oilibus, funiculi (7-articulati, filiformis) art® elongate. 

Long. oorp. lin. circa 3. 

Several ftpecimens of an obscure brownish weevil now before 
me, and which were taken by Mr.Melliss at St. Helena^ I have 
no doubt are referable to the Otiorhynchideous genus Sciobiue^ 
all the exponents of which, hitherto known, appear to be 
South- African ; whilst its ovate body and slightly impressed 
prothorax (on either side) affiliate it with a small group of five 
species described by Boheman in the seventh i^olume oi Sclibn- 
herr’s ‘ Genera et Species Curculionidum,’ with the diagnosis 
of none of which, however, it would appear absolutely to agree. 
In all probability, it is a truly indigenous insect at St. Helena, 
and, though seldom more than about 8 linos in length, it is the 
largest of the aboriginal Curculionids described in this memoir 
(the OtiorhynchurS sulcatm being manifestly introduced) ; and 
it may further be known by its brownish and rather coarsely 
sculptured surface being clothed with minute ashy or yellowish 
brown scales, and studdexi on the elytra with short suberect setae 

E laced in lon^tudinal rows, by its rostrum and prothorax 
eing very delicately keeled down the centr^ and by its ely- 
tral interstices being a good deal raised and interrupted pos- 
teriorly, so as to shape out a few more or loss obscure nodmes. 
Its paler scales are someiimee condensed into a slightly curved 
obscure line on either side of the prothorax, and even mto just 
traceable blotches behind the middle of the elytra, giving the 
j^imd fade appearance of a very obsolete broten fascia } and 
its antennas are slender, with their third funiculus-joint elon- 
gated. 

Genus 34. Otioehykchus. 

Germar, Ins. Spec, 342 (1824). 

61, Otiorhynchm sulcatm*, 

CurcuUo sukatus, Fab., Mant. Ins. 122 (1787 ). 
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Otiorhynchm sulcattMf Sohdnh., Oen. et Rpec. Cure. ii. 620 (1884). 

Stierl., Rev, der Otiorh. 225 (]801). 

A single example of the common European O, suIcahiSy 
which seems to me to differ in no respect from the ordinary 
type, is amongst the Coleoptera which were collected at Ht 
Ilelena by Mr. Melliss ; but, if truly established in the island, 
as the species aj)pears to have become at the Azores, there can 
be little doubt that it has been naturalized accidentally from 
more northern latitudes. 

[To be continued.] 


L. — Contributions to Jurassic Palwonfohgy. 

By Ralph Tate, Assoc. Linn. Soc., F.G.S.*, &c. 

1. CjRYPTAULAX, a new Genus 6/Cerithiada\ 
Cerithium^ in the numerical strength of its recent and fossil 

S ecies, ranks among the largest of the generic groups of 
asteropods. The number in the Jurassic rocks referred to 
the ^nus is very great, their alliance is not in all eases 
certain, and any steps that tend to reduce the number of 
species will be frauglit with convenience to the working 
palaiontologist. 

Gf late a few genera have been constituted out of species 
previously referred to Cerithiumi Piette (IHbl) established 
the ^enus Exelissa for the reception of the somewhat pupaiform 
C&nthia with an entii e aperture and the last whorl cylindrical 
and contracted at the base. The typical species is C, strangu-- 
latum. D’Archiac; and fourteen species, ranging from the 
Middle Lias to the Kimmeridge Clay, should be referred to 
the genus, Lycett, in the ^ Supplement to the Mollusca of the 
Great Oolite,’ p. 93 (1863), applied to the same group the 
generic title of Kilvertiuj referring to it the type species pre- 
viously used by Piette : Kilvertia is therefore a synonym of 
Exdissa. 

The British species are : — E. comtrictaj E, pulchraj E. for-^ 
m68a^ and E. sptcula^ Lycett, sp., from the Great Oolite ; E. 
htrangulataj D^Archiac, sp., from the Great Oolite and In- 
ferior Oolite ; and E. nurnmnalis^ n. sp., from the Middle Lias. 

Exdtssa numismalis^ n. sp. 

Shell small, cylindrical, turretod, acute ; whorls subrotund, 
longitudinally ribbed ; ribs three in number, large, and coarsely 
nodulated, interstitial spaces very narrow; the last whorl 
ahffhtlv contracted at the base, the two lower ribs of the upper 
half often without nodules, and with a small flat rib between ; 
Ann. d^Mag.N. HiMt Ser. 4, VoLiv. 30 
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baae rounded, with about three encircling riba ; suture deep 
and narrow ; aperture orbicular ; canal inaistinct. 

Total loni^h J inch. 

Locality, Zontoi Ammonites Jameaoni: IjeckhamptonRoad, 
clay-pit8, Cheltenham ! {R, T ,) ; Aston Magna ! (t/l Blatter ) ; 
Campdon ! (P. B, Brodie). 

Eustoma is anotlier genus of Cerithiache founded also by 
Piotte (1855). and in the young state resembles a Cerithium^ 
but in the adult the margins of the aperture are much ex- 
panded and posteriorly united by an indistinct canal ; the 
anterior canal is elongated. It includes E, tuhercuhsa, Piette, 
and E, rostellariay ( Cerithium) Buvignier, both from the Great 
Oolite of Ardennes. 

Fibula, a third genus of the family, founded by Piette (1857). 
is typically represented by Turritdla Roissyi^ D’Archiac^ ana 
presents characters intermediate and approximating it to 
Turriiella and to Cerithium, The shell is elongated, with a 
straight columella and a rudimentary groove near the base ; 
outer lip arched and slightly notched at the suture. Twenty- 
one species, ranging from the Trias to the Cretaceous, belong 
here; the British forms are F, variata and F, euUmoidesj 
Lycett, from the Great Oolite of Gloucestershire, 

There remains at the least another well-marked group of 
Cerithioid shells, which appear to differ much from Cerithium^ 
and have been referred to that genus and to Turriiella ; they 
present a characteristic ornamentation, have the aperture 
rather of Chemnitzia^ and the posterior canal of Cert^ium^ 
These I propose to arrange under a new generic title. 

Crtptaulax, nov. gen. 

{Oryptos^ hidden ; and aulax^ a furrow, in allusion to the 
terior canal more or less concealea by the outer lip.) 

Type, Cerithium tortile^ Hubert & Deslongchamps, Bull. Soc. 

Linn, dc Normandie, vol. v. (1860) t. 6. f. 1. 

Shell turriculated, pointed, with a polygonal spirei omi^ 
mented with transverse costas ; angles of whorls disposed in a 
more or less marked spiral series; imperforate; columella 
straight, thin ; aperture Ovate^ not produced into a distinct 
canal in front: peristome entire^ broadW reflexed upon the 
left lip : a shallow oblique postenor canal in the angle formed 
by the oody-whorl and outer lip. 

Messrs. Hubert and Deslmigohamps state that the canal of 
this species is so little pronounced that it might be referred to 
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Turritella^ and that tlieso small shells are not correctly refer- 
able either to Cerithium or to Tarritella, The same characters 
are exhibited by C. undulntum^ Quenstedt, which is referred 
by the same authors, with some doubt, to Tarritelh ; they 
remark, further, that many allied species occur in several 
formations, such as the Inferior Oohte, Great Oolite, and 
Oxford Cl^. Tliree of these allied species have been de- 
scribed by E. Eudcs-Deslongchamps (1842) under Certthtuniy 
but gmuped together with the common characters : A nfrac- 
tihua concavia. ad auturaa elatia^ testa murtcata. canali auh- 
nulhy 

The species which I refer to the genus agree in the follow- 
ing characters ; — Test turriculate or subulate, ornamentation 
as described in (7. tortilia ; no anterior canal ; peristome entire 
and broadly reflected on the columella; the posterior canal 
has been noticed in C, tortilia and C. confortdy but its presence 
in the other 8]^)ecie8 is not known, they not having been exa- 
mined, excepting a specimtm of O, acohina^ in which the aper- 
ture is not exposed. In G, tortilia the shell is porcellaneous, 
smooth, and shining. 

Species of Cryptaulax : — 

1. C. tortilia*^ Hubert & Deslongchamps {Cerithium) ^ he, 

ciL Oxford Clay, inferior ; Montreuil Bellav (Maine-et- 
Loire) (lUbert dr Deslong ,) : Hutka, Poland (Zeuschner, 
Coll. Geol. Soc.). 

2. C» undulata^y Quenstedt, sp. {Cerithium)^ Der Jura, t. 65. 

f. 24, p. 488 (1858). Tnin-itedla undulata^ H^. & 
Desloim. loc, dt t. 7. f. 13. Oxford Clay, inferior ; Mon- 
treuil Bell^ {n, d; />.) ; Wtirternberg {Quenstedt), 

8. C, contorta^ Deslongchamps {Cerithium)^ M<5m. Soc. Linn, 
de Normandie, vol. vii. p. 194, t. 10. f. 44-46 (1844). 
Inferior Oolite : Les Moutiers ; Sully, Bayeux {Deshng,j 
Teaaon^ Tate), 

4. C, hyatrix^ Dealong. {CeriiJiium) he, cit. (1844) t. 10. 

f. 47,48, p. 195. Inferior Oolite ; Les Moutiers {Dealong,), 

5, C, acobina^ Dealong. {Cerithium) he, cit, (1844) t. 10. 

f. 49, 60, p. 196. Cerithium %)arico$umy Moore, Upper 
and Middle Lias, West of England (1867), t. 4. f. 15, 
p. Upper Lias : Fontaine Etoupefour {Deshng,)] 
llminster {Moore), Upper Lias Sands, upper zone: 
Nailsworthl {Lyceit), 

♦ The removal of these two species from Cerithium will obviate a 
ohaage in the aomenolature, as the specific names are already preoo- 
mifm lor species of that genua 


30 * 



420 Mr. H. J. Carter on the Development of Sorastrum, 

LI . — A Description^ with Illustrations^ of the Development of 
Sorastrum spinulosum, Ndg , : to which is added that of a new 
Farm Protococcus. By Henry J. Carter, F.B.S. &c. 

[Plato XIV.] 

Introductory Remarks, 

On the 29th of January of the present year (1869), I collected 
a little of the surface-mud and water of a pool in a heath-hog 
about a mile from this place (Budlelgh-Salterton), and, having 
poured it into one of those three-and-half-ounce greenish glass 
gum-bottles, of a pyramidal shape (that is, flat and expanded 
at the bottom, with a narrow mouth), in which a solution of 

f um is now generally sold in the shops for adhesive purposes, 
submitted some of it to immediate examination ; and finding 
that it contained many sporangia, together with large Ptnnw- 
laricB^ I resolved to keep it throughout the spring, to see what 
changes might take place in either ; for, from the presence also 
of many Desmids, especially Ghsterium^ I thougnt that some 
of the sporangia might belong to the latter. 

The gum-bottle was kept on a table close to a window 
facing mie west ; and time after time portions of the sediment 
were extracted with a dip-tube and placed under the micro- 
scope for examination, wnile the water in the bottle wAs re- 
plenished from a deep well, as required. 

It was not, however, until about the second week in June 
that I began to find many of the sporangia developing fila- 
ments of Spirogyra and Zygnema respectively, which, accumu- 
lating, soon floated to the surface of the water in a dense massu 
The Pinnuhrice presented no change beyond an increase of 
their glairy globular contents ; but a great many sporangia 
remained, in some of which I still hop^ to see tbe develop- 
ment of some Desmid. 

On the 18th July this long-looked-for phenomenon seemed 
to present itself, by the presence in a sporangium under ob- 
servation of a triangular orranism so very hke the Desmid 
StaurcLsirum dejectum (Ralfs, Desmid. pi. 20. fig. 5) that 1 made 
sure of having found the zygospore of at l^t one kind of 
Desmid under development 

It was^ not likely, therefore, that I should throw away this 
opTOrtunity, and so I took the measurements of the sporangial 
cell and of all its contents respectively ; but in doing this, it 
became evident to me that the triangular Desmid was not the 
one I had taken it for, but another, of a kind with which I was 
unacquainted. 

This made me still more particular; and so I not only 
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measured, but sketched and described all the contents of the 
sporangial cell, when it further became evident that there was 
but one large triangular individual present, and that the rest 
consisted of groups containing eight each of the same form, 
but of a much smaller size. 

From this i)eriod up to the 9th of August (an interval of 
three weeks) various mtemiptions prevented my return to 
the examination of the contents of the gum-bottle ; but at this 
date, to my surprise, I found similar groups of the unknown 
Desmid, which I had previously sketdied in the sporangium, 
free (that is, unenclosed in any cell whatever), muen enlarged, 
and very numerous. 

I then turned to Pritchard’s ‘ Infusoria’ (ed. 1861), and in 
his first plate, figs. 57 & 58, found almost identical representa- 
tions of tliis organism, which, on referring to the text among 
the DesmidiesB, at p. 755, proved to be Sorastrum epinuhsum 
Nilg., of which it was stated ‘‘ Propagation unknown^” with 
the letter G,” indicating that it had only been found in Ger- 
many. Next I sought for it in Kutzing (Species Algarum, 
1849), where I found it, at p. 195, constituting a genus, but 
still placed among the Desmidiem. Lastly, I consulted Raben- 
horst (Flor, Europ. Algarum, 1868), where, with figs. no. 38, 
p. 18^ and text p. 81, it is placed among the Protococcaceae as 
the 49th genus of his Coccophycem. 

Not knowing whence tlie figures in Pritchard had been 
taken, or wheuier Sorasti^um had been found in the British 
Isles, I wrote on the subject to Mr. W. Archer, of Dub- 
lin (whose revision of the Desmidian group in Pritchard’s 
last edition of the Infusoria has so gready contributed to the 
Buccess of this useful publication) ; and, in reply, Mr. Archer 
stated that the figures were taken from Nagy’s Unicellular 
Algee (Gatt. einz. Al^ pi. 6. fig. d, 5 & c?), but that, since they 
bad been copied into Pritchard, Mr. Archer had seen Sorastrum 
spinulosum^^ many times and in various places in Ireland, but 
mways very scant and sparing.” Moreover Mr. Archer kindly 
presented me with copies of the ^ Proceedings of the Dublin 
Microscopical Club ’ (preeminent in all matters of this kind 
for their accuracy and interest)^ wherein a ‘‘ brief” description 
of Sorastrum spinuhsum is given from specimens exhibited 
before the meeting of the Club held on the 21st Sept, 
p. 40, and subsequent mention of it again (having been 
by ihe same autnorl at their meeting held on the 19th July, 
1866, p. 101 • To Mr, Archer’s description I shall have affain 
to refer hereafter; meanwhile let us return to the doymop- 
mental history of those specimens of Sorastrum more imme- 
diately under our consideration. 


1865. 

founa 
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Finding that 1 had an abundance of this organism produced 
in the way above mentioned, I continued to examine several 
of them daily, limiting mysetf to six dms of the the dip-tube 
per diemy and on the 10th and 11th of ocpteml>er saw, for the 
first time, a email group attached to a large one, in one dip, 
and in the contents of another dip an isolated individual of a 
largo group with the spines on one side much retracted, and 
on the other side almost entirely obsolete. 

Both those ])henomena combined were again presented to 
me in the afternoon of the 17th of September; and I then 
succeeded in transferring the group and its now two young 
ones (baby groups) to a cell depression in a glass slide filled 
witli water, over which a cover was placed for protection 
and to prevent evaporation. (1 prefer the term baby^* to 

daughter groups,’’ because it will be seen hereafter that some 
of these groups might be spermatic elements — microgonidia.) 
About 7 r. M. of the same evening it was observed that two 
more groups had been produced, and on the morning of the 
following day (that is, on the 18th Sept.) that another group 
had been eliminated during tlie night, making, in all, five 
young groups, four of which were respectively enclosed in 
delicate spherical trfinsparcnt capsules, all of them, no doubt, 
provided by the parent cell or individual. (PI. XI V. fig. 6.) 

Here the development of the baby groups appeared to ce&se ; 
and on the 1 9th Si'pt. the whole was plac^ on the flat surface 
of a glass slide, for compression and final examination, when 
several empty individuals came into view, and tlie individuals 
of the parent ctou}) which still retained their gonimic contents 
were observea to have become much roundm, and to have 
their spines more or less atrophied. 

After this, many instances of large groups were seen with 
baby groups about them, and one in particular in which a 16- 
division group of empty individuals was accompanied by from 
eight to ten baby groups, all in delicate capsules. 

While this was going on, a dark sea-green sporangium, 
13-6000ths of an inch in diameter, with gelatinous envelcme, 
began to appear, viz. on the 6th Sept., and after this was fre- 
quently observed, which sporangium was so like in colour and 
contents to BorcLatrum npinuheum^ and so different from every 
other kind of sporangium in the gum-bottle, that I had little 
doubt that it was the impregnate sporangium 6f our 
trum^ But, as this identity will come out better by the de- 
scriptive detail of this development in the summary of my 
observations which follows, I will add no more here tnan that 
the presence of this spore seemed to terminate, for this year, 
all that I was likely to see in the development of this little 
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planti The large ^oups, the baby groups, and the said spo* 
rangia all aboundea in the gum-bottle at the end of Sptember. 

Summary of Obaervationa. 

We will divide the development into four stages, viz. : — 
Ist, the development of the groups of Soraatrum from the spo- 
rangium ; 2nd, the growth these groups ; 3rd, the produc- 
tion of the baby groups and consequent evacuation of the go- 
nimic contents of some of the individuals of the parent group, 
together with the retention of these contents by otliers^ accom- 
panied by change in figure of the body (inflation) and atrophy 
of their spines ; and, 4th, the formation of the sporangium. 

1. On the 18th July, a spherical transparent cell, IS-^OOOths 

inch in diameter, was observed in a drop of the sedimentary 
contents of the gum-bottle mentioned, wliich contents had 
been placed under a microscope for examination. This cell 
con tamed fifteen B{)herical groups of the comjKiund Protococcua 
called Soraatrum aptnuloaumj each ffroup consisting of 

eight individuals and one large individual by itself, thus di- 
vimng the contents of the sporangial cell into sixteen portions. 
Each of the groups was S-oOOOths inch in diameter, and each 
individual composing them about 2-6()00ths inch broad, while 
the single individual was 4-6000th8 inch broad (PI. XIV. 
fig. 4). The centre of the sporangial cell was occupied by 
another spherical cell (e) S-fiOOOtlis inch in diameter, which, 
again, was apparently filled with small cells around one a 
little larger, which was in the very centre of all; while 
from the spherical towards the confines of the sporangial cell 
wore seen the remains of the radiating branched septa (/), 
which originally divided the contents of the sporangium into 
sixteen compartments. 

2. On the 14th August following, a great number of free 
groups (that is, without cell-envelopes) were seen, averaging 
S-OOOOths inch in diara.^ exclusive of the spines^ and comiwsed 
respectively of eight, sixteen, and thirty-two individuals, of 
which each individual averaged 4-6000tns inch broad (fig, 1). 
The largest groups measured 16-6000ths inch in diameter, 
and the birgest inmviduals 6-6000th8 inch broad (figs. 2 & 8). 

8. On the 10th of September, baby groups began to appear 
in connexion with the large groups ; and one of these groups, 
where there were two baby groups present, was transferred for 
further ebserration to a cell depression in a slide covered with 
a thin bit of glass, as before stated, for protection and to jpre- 
yfe&t evimoration. Here, in the course of twelve hoips atter- 
three more baby groups were produce^, in all 

Sire, of which four were composed of sixteen individuals each, 
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and each group eliminated in its proper cell, while the other 
grou]), consisting of eight individuals^ appeared to have lost 
its celL and presented a tendency to disintegration or separa- 
tion of its individuals. All these CTOups were S-COOOths inch 
in diameter, exclusive of the cell (wnich was a little larger), and 
the individuals composing them 14-6000tli inch broad, while 
the individuals of the parent group averaged 5-60(X)th8 inch 
broad. 

Wh(iu all development of the baby gnmps apiieared to have 
ceased, the whole was transferred to the level surface of a 
glass slide and compressed, in order that tlie total number 
of individuals in the parent group might be ascertained, 
if possible, together with the number of those which were 
empty and collapsed and of tliosc which still retained their 
gonimic contents, for the purpose chiefly of ascertaining 
the relation in number of the five baby groups to that of the 
individuals of the parent group (fig, 6). This gave two of 
the former (/> seven of the latter fa), and five baby ^oups 
(c ) ; but, as will presently appear, all the empty individuals 
were not visible. (See all this delineated in fig. 7.) 

Furtlier, to ascertain the alterations in form which the indi^ 
yiduals still retaining their gonimic contents had undergone 
in their cell- walls and spines respectively, as there was already 
evidence of something of this kind having taken place, and to 
determine, if possible, how many individuals composed the 
original group, the whole was subjected to a stul greater 
amount of compression, viz. sufficient to burst the green indi- 
viduals and get rid of their contents (fig. 7h when it was ob- 
served that, in addition to these seven (a), tliere were the cells 
oi four empty collapsed ones, and the remnants of some more 
which bad never been fully developed, or, if so, hod only left 
fragments of their cells attached to the rest (J 6). 

Thus there was evidence of four distinct empty cells and the 
remains of some others ; so that the original group, probably, 
belonged to the IB-division. 

This was not all ; for the cell-walls of the green individuals 
had not only became toger, rounder, and more inflated by an 
actual increase in their gonimic contents, but the spines in 
several of them had become so far atropnied that here and 
there they were entirely gone or represent^ only by a little 
papilla^ eminence (c c) — an alteration which had previously 
been witnessed in isolated individuals drawn up among the 
sediment by the dip-tube, 

I have alre^y mentioned the apn^ance of another group 
of sixteen individuals (or of the Ifl-division oell)y the whole of 
which were collapsed and empty, with the presence of from eight 
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to ten baby groups around them, while the phenomena of 
enlargement, approach towards a globular fonn, and atrophy 
of the spines have just now (October 19th) been moat satisfac- 
torily seen in one group of eight and in throe groups of sixteen 
cells each. (These specimens were taken from another gum- 
bottle, in which a little of the sediment of the original one 
had been placed about two months since, together with some 
small bits of the jelly of Ophrydium versatile^ and where So- 
rostrum^ thus transferred, lias multiplied as much as in its 
or^nal bottle, with even more robust dimensions.) 

The sediment of the original gum-bottle now became charged 
with the old (fig. 1) and tlie new (fig. 8) groups of Sorastrumy 
so that from six to ten old and young might be counted in 
each di'oj) of the sediment when placed on the slide for exami- 
nation. 

4. To those who had observed the contents of any algal 
cells (especially those of the so-called unicellular Alga3), re- 
spectively divided up into microgonidia and macrogonidia, 
and the fonner swarming round and passing into the latter 
for impregnation, as in Cryptoghna lenticulariSy Cart. (Annals, 
Bcr. 8. vol. ii. pi. 8. figs. 1^^27), it would not be unlikely that, 
on witnessing a similar elimination in Sorastmm spinulosum. 
this should also be set down as the time for impregnation ana 
formation of the spore. Hence I was not surjiriscd to see for 
the first time (viz. on the 6th of September) a spherical spo- 
rangium, IS-GOOOths inch in diain., aensely filled with gonimic 
contents presenting a deep dark sea-green colour, precisely 
like that of the groups of Sorastrnmy and totally different from 
that of everything else in the gum-bottle (fig. 9). 

Moreover, on minutely examining this sporangium, it was 
observed to be invested with a soft gelatinous transparent en- 
velope (a a)f and to possess a tough transparent coat (i), which, 
when burst, was found to be filled with the usual contents 
of a sporangium, viz. minute grains of starch, chlorophyll, oil- 
globules, &c., but no distinguishable nucleus. 

Subsequently this sporangium became more abundant, and 
in some cases double, but always presented the same size and 
other characteristics mentionea, with the exception that occa- 
sionally it appeared to be a little elliptical. 

How and when this sporangium was produced, assuming it 
to be that of SorastrumfJ can only conjecture from the resem- 
blance of the baby groups eliminated m the third stage, cor- 
tesponding to that which I had seen to be the moment of im- 
pregnation fai the unicellular Alga to which I have alluded, 
v^ere some of the groups eliminated were in the form of 
microgonidia and others in that of macrogonidia, t.e, of minute 
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spermatic elements, ciliated and active, and of larger germio 
ones, entirely passive. Hence the reason, to which 1 have be- 
fore alluded, lor using the term “ baby ” instead of daughter 
groups ” for those thus eliminated from Sormtnm. 

How, again, to give a right interpretation to the alteration 
in the form of the individuals of the parent group which retain 
tlieir gonimic contents, and lose their spines, apparently by 
atrophy, I am ignorant. This may be a passive or winter 
form assumed by the individual ; or if, as in (Edogonium (see 
my figures, ^ Annals,’ ser. 3. vol. i. p. 29), a kind of micropyle 
or opening is formed in the original cell-wall for the entrance 
of the microgonidia to the spore, tlien the enlarged green in- 
dividuals, which become rounded and lose their spines, may 
be females becoming impregnated and thus passing into spo- 
rangia instead of into passive winter forms. But, in the 
absence of more decided proof, I must leave the reader, in this 
matter, to his own conjecture, merely adding that in no in- 
stance have I seen the exmeate individual of a parent group 
producing a series of baby groups endogenously or within its 
cell- wall, arranged around a central cell, like that observed 
in the sporangia! cell (fig. 4). Nor have I ever seen an indi- 
vidual of a parent group undergo bin^ division or fissipari- 
tion to increase the number of individuals in that group, 
althougli it might be conceived that the bilobate condition 
which I shall have to notice presently might easily lead to 
this kind of multiplication. 

Tlius ends the development of Sorcuttrum epinidomnt^ so far 
as I have been able to jmrsue it. The formation of the spo- 
rangium brings us back to that stage which was witnessed on 
the 18th of July last, where we found the sporai^al cell pro- 
ducing sixteen groups ; and we must wait for July of 1870, 
probably, to verity the conclusion that the spoi^ria now 
setiting themselves axe really those of our beautiful little Sorath 
trum. Meanwhile I hope to keep all safely, with occasional 
examination, until that time arrives. 

Species, 

It is too much the custom with naturalists to ^ve a name to 
every new organism of which they have caught Ibut the merest 
glimpse and could make the roughest representation. Then 
comes a a^ond^ who sees more of the same organism, and 
therefore gives it another name, and so on ; there may be a 
third, or more, increasing in a short time the synonymy to 
such an extent that, with myself, it often threatens to pardyao 
ail further efforts at investigation where it occurs. And whom 
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does it not in the avrls-moi'de^dilu.ge system of those reckless 
sm-^isant ^‘naturalists” whose chief object is to see their 
names dangling after a description oftentimes incomplete and 
sometimes even culpably imperfect ? 

I do not mean tliis to apply to the present instance ; but 
when one reads in Mr. Archer’s faithful description of Soros-- 
trum ajnnulosum (Proceed. Dublin Microscop. Ulub^21st Sept. 
1866, p. 40), that, although each individual of the group of 
Sorastrum possesses four spines, when one individual “ pre- 
sents its broad or cuneate side to the observer, it often 
happens that onl^ two spines seem to exist, as one is behind 
and hidden by its companion” (a condition which 1 myself 
have often witnessed) — again, when one sees that the indivi- 
dual of Sorastrum spimilosum is often “ bilobate,” as repre- 
sented in fig. 6 (a), perhaps from atrophy, as the reverse be- 
comes the case in robust individuals (J, c, //), one cannot help 
thinking that, in tlicsc two conditions combined, it is just pos- 
sible tliat Meneghini’s Sorastrum echinatum (Synops. in Linn, 
xiv.'p. 238. n. 4) of 1840 may be N&geli’s S. spinulosum 
^inz. Alg.) of 1849 and Rabenhorst’s S. bidentaiuni (Flon 
Europ. Alg.) of 1868 — all phases of one and the same in- 
dividual whicli I have often seen manifested among the 
different groups of the Sorastrwm under consideration, and 
therefore trifling diflferenccji which 1 do not think warrant the 
separation, 

R priority of notice gives precedence, then it seems to me 
that Meneghiui’s name of Splwarastrum echinatum for this 
little plant should be retained. Eutzing, also, has changed 
“ Spheerastrum ” to “ Sorastrum j'* or at all events adopted 
Niiieli’s appellation (which is the latter! for the genus. 

Making a “ heap ” of it, instead of a ‘‘ sphere,” seems to me 
like requiring a little moi*e when enough has been attained, or 
risking the substance for the shadow — a course which too 
often breaks down the memory with disgust, and, if continued, 
must sooner or later be altogether Buidaal to natural history. 

There is one point, however, in which all the representations 
and descriptions of this little organism appear to be deficient, 
viz. in the mention of a stipes (fig. 2 n), whose presence, as 
tay figures will show, necessitates tne addition of ‘‘ stipitate ” 
to its cuneaAe outline. 

Prom the triangular form of, and spines on, the individual 
of resembling especially StaurastrUm avicula and 

& d^feotim ^Ealfe, Desmid. pi. 23 and pL 20, figs. 11 & 6 ro- 
spectivelv), it has hitherto been placed among the Desmidiess ; 
but tho lat^, although ihuch about tlie same size as the 
cuneate individual of Sorewtrumy appears in pairs, united by a 
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bond of attachment which extends from centre to centre of die 
proximate flat triangular sides of the divisions, while two pairs 
imite to form the zygospore, which is echinated. On the other 
hand, the individual of Sorasfrutn is spined only at two en^, 
the other corner of the cuneate cell being stipitate, while in its 
normal condition it forms one of a group of eight, sixteen, or 
thirty “two individuals. The latter, again, do not appear to 
undergo binary division, but produce one or more baby groups 
of Sorastrumj and, if we are right in our conjecture, a smooth 
sporangium, formed probably from the impregnation of a ma- 
cr(^mdium by microgonidia. 

Thus the former, by its zygospore, is essentially a Desmid, 
and the latter, by its mode of generation, essentially allied to 
Pediastrum (see A. Braun’s figures &e. of the development of 
Pediaatrum granulatarn^ pi. 3, in ‘ R^uvenescence of Nature,’ 
translated in Botanical Reports by Henfrey, Bay Soc. Pub. 
1853) — a view at which Mr. Archer had also amved by hav- 
ing frequently witnessed the evolution of young j^oups from 
Coilastrum and Scenedesmus. Hence, in his last letter to Ine, 
tliis able authority states : — At present, and so far as obser- 
vation has yet gone, I could assume Soraatrum (as well as 
Pediaatrunij Ccelastrum, and Scenedeamua) as not belonging at 
all to the Desmidiese.” Of course the observations which have 
led to this conclusion have been made since the last edition of 
Pritchard was published, in which these genera arc all placed 
by Mr. Archer, as heretofore, among the Desmidiece, Further, 
Mr. Archer’s present view is also corroborated by Rabenhorst, 
who (qp. cit. 1868) has assigned all these genera to his family 
of Protococcaccce. 

(It is curious^ too, as showing the gradual development of 
our knowledge xii these respects among people widely sepa- 
rated and without intercommunication, although probably df 
contemporaneous education previously, in the same kina of 
seminaries, that, in the month of June 186L I had myself 
made drawings of Pediastrum y ScenedmnuSy dec., to show at 
some future period that these organisms belonged rather to the 
Protococcacefio than to the Desmidiose.) 

Although, however, Rabenhorst figures and places all these 
genera under his family Protococcace® as ^^Algce unicelhdares 
sensu strictissimo^^^ still a group of eight, sixteen, or thirty- 
two individuals linked togeSier m the torm of S&rastrum can 
hardly be considered unicellular,” any more than the conca^ 
tenated cells of a filament of Spirogyra. But, be this under- 
stood as it may, these organisms, for reasons acKive stated, un^ 
doubtedly belong much more to the* Protococcacese than to the 
Besmidieae. 
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General Observatiom. 

Thus we have seen (1) that the development of Sorastrum 
apinulosum commences by a division of the contents of the 
sj^Tangiura into sixtC/Cn portions or family groups of eight 
(sixteen, or thirty-two ?) individuals each ; (2) that, after elimi- 
nation, these groups increase in size, but not in number of 
individuals, so far as my observation extends ; (3) that certain 
individuals produce one or more family gi'oups of eight, six- 
teen, or thirty-two individuals each, in cmls respectively pro- 
vided by the parent, which are deciduous (that is, suoae- 
quently soon disappear) ; (4) that those individuals of the 
parent group which do not produce new families retain their 
gonimic contents, increase in size, beo>ome globular, and lose 
their spines by atrophy ; (5) that a spherical or slightly ellip- 
tical sporangium, about twice the diameter of the largest in- 
dividual of a group of Sorastrumj makes its appearance, pre- 
senting a deep dark sea-green colour, precisely like that of 
Sorastrum^ composed of a tough, transparent coat filled with 
the usual contents of a sjx)rangium, and surrounded by a thick, 
soft,' transparent, gelatinous envelope. 

It may now be asked, upon what grounds I assume that 
the first development of Soraatrum witnessed was that of the 
sporangium. To which it may be replied, that it presented 
features which none of the other developmental forms pos- 
sessed, viz. a large spherical cell containing sixteen family 
^oups, while no other but the ‘^baby ” group was enclosed 
m a proper cell, and the cell of this group was deciduous. 
Again, no other developmental form of the kind presented 
itself after the 18th July ; but, on the contrary, a great num- 
ber of groups of eight, sixteen, and thirty-two individuals 
mode their appearance, followed, after the 10th of September, 
by a still greater number of baby groups which they produced. 
Hence there was a direct sequence in the appearance of the 
sporangium, the free parent ^oups, and the baby groups re- 
spectively. 

A more perplexing question, however, is the simification 
of the increase of size, rounded form, and atrophy of the spines 
in those individuals of the group which retained their gonimic 
contents but did not produce baby groups. This I cannot 
answer further than that these may pass into winter forms, or, 
being impregnated, resolve themselves into sporangia. 

Nor has the mode of immegnation been witnessed. But 
bere^ 1 think, it may be fairly assumed, from what has been 
seen in the impregnation of a unicellular Alga (Annals, h c.), 
that, on the evolution of the gonimic contents (in September) 
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in the form of small proups of still smaller individuals (al- 
though, perhaps, of different sizes in their respective groups, 
as the latter consisted of eight, sixteen, or tliirty-two indivi- 
duals), we had the elements of impregnative generation, at 
least the spermatic or microgonidia, if not the germic or ma- 
crogonidia also — some of which groups retained their figure 
entirely, and increased slightly in size, while others l)ecame 
disintegrated. The former having lost the cells provided by 
the parent, respectively remain on in the gum-bottle; but 
whether they will live to go through the winter, growing into 
large groups for further development next year, has yet to be 

S roved, wlule on the other hand, theymay all perish, and the in- 
ividuals of the parent groups alone form the winter or passive 
stock. The latter were too minute to follow ; indeed it was 
difficult, from their smallness, to conjecture even the total num- 
ber in each group. They, on separation, might have become 
ciliated and active, for the purpose of searching out the female 
passive cell ; but although m one or two instances I saw them 
after disintegration, they had then a globular shape, but were 
stationary — that is, evinced no movement. These aisintegrated 
stationary ones, too, were probably abortive ; for when m foil 
force and normal development, tne spermatic cells bound off 
from the disintegrating ^oup in quest of the passive females 
ready at the same moment to receive them, and soon disap- 
pear, either by entering into them or by becoming stiU forms 
(that is, losing their cilia) from failing of their object, and thus, 
sooner or later, perishing altogether. Hence, except by a 
stroke of great good fortune, it is almost impossible to foUow 
them af‘tor they Tiave left the parent group. 

How beautifully is the object of Nature obtained by making 
one element of impregnation active 1 Conceive the ccW^ 
fosion +hat might exist were both elements active in vegetatte 
infusions, sneh beings are almost as thick as grains of 
sand on the sea-shore, and in species almost as mfinitely 
numerous. 

Lastly, we come to the formation of the aporangitun, which 
was first seen, on the 6th of September, almost synchronously 
with the evolution of the haby groups and the change of form 
&c. in the individuals of the parent group which dm not part 
with their gonimic contents, or, in other words, whose contents 
were not evolved in the form of the baby groups. And this 
brings us to the question whether these individuals are female 
cells, and whether their impregnation takes place through 
some preparatory opening in their celLwall, to form the soo- 
ranginm, or whether the contents of the individual are i&ftt 
eliminate in the form of a free macrogonidium, to receive the 
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spermatic element outside the old cell, aa in CrypiogUna 
cularis (Annala, I, c.)* 

I confess that the changes which take place in the indivi- 
duals which do not send forth their contents in the form of 
baby groups now inclines me to think that the 8{)oran^um may 
be produced after the plan first mentioned. But it will be seen 
that this is a point still undecided, and, as before stated, one 
which nothing but a stroke of great good fortune can deter- 
mine. 

It might be asked, also, what are those little cells seen in 
the central cell of the sporangium under development, and in 
the central cell also of the groups respectively (figs. 4 & 5, 
PL XIV.) ? In the first place, ai*c they cells, or are they cir- 
cular marks resembling cells, produced by the attachment of 
the expanded podal enas of the stems of the individuals of the 
group, respectively, on the central cell ? I incline to the latter 
view, but admit that I am still in doubt aa to the real nature 
of these apparent cells. 

Do the individuals which produce baby groups produce 
more than one, as the cells of Pediastrum granulatiim (see 
A. Braun’s figures, h c.) ? Yea. In the group with two baby 
groups, which I placed aside for examination, one of the 
parent individuals was but half emptied, and the following 
morning it was wholly so, while at the final examination there 
were omy four empty cells and five baby groups. Hence one 
must have produced two ; and this probably was that which at 
first I saw nalf-emptied — that is, still retaining another baby 
group. It is possible, and probable too, therefore, that one 
parent individual may produce a plurality of baby groups, as 
m Pe4iaatnm, 

Thinking that Sorastrum sptnuhsum might be found in the 
pond of the neath-bog from which was obtained the original sedi- 
ment in which it was developed in the gum-bottle, I sought for it 
there about the time that it was most numerous in the latter, 
but failed to find it aaprherc. It is true that the original pool 
had been drained ; but there were several other depressions of 
the same kind, in the same locality, filled with bog-water, 
i^uefa, m microecopical examination, did not yield a single 
vp&cmm. 

Before oonefaiding this oommnnication, I have to allude to 
ProUmtms which I found singly and undergoing sub- 
jiviaion m a tank in the Island of Boi^ay in J une 1 861 , viz. at 
the time I was led to the view, already noticed, that PediaMrum^ 
Soenodesmm^ and other forms of the kind present in the same 
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tank belonged to the Protococcaccse rather tlian to the Des- 
midiaceee. 

The peculiarity in this Protoooccfus was, that it presented a 
conical elongation of, or appendix to, its cell, comet-like, not 
only in its single form, but throughout all its subdivisions — a 
feature which 1 had not previously seen, and which, as it does 
not appear to have been recorded by otlier^ seems deserving 
of the accompanying delineations (rl. XIV, figs. 10-20) and 
of being described under the following appellation : — 

Conococciii ehngatm^ mihi. 

Passive form unicellular, with the usual green contents and 
nuclear (?) vesicle of such organisms enclosea in a spherical cell, 
to which is appended a transparent conical extension or appendix 
three times the diameter of the cell in length. Conical exten- 
sion persistent in all the individuals of its various subdivisions. 
Size of single largest cell 4-5600ths of ah^nch in diameter. 

Hah, Fresh water. 

hoc. Tanks in the Island of Bombay. 

Ohs, Sometimes, as in fig. 18, the gonimic contents of the cell 
are partially extended into the conical appendix ; or they may 
be extended throughout that of one individual only (fig, 19): 
or they may be extended throughout the whole in the eimt-coU 
division or group, as in fig. 20. Hence the appendix acre is 
actually an extension ” of the cell-wall. 

This is the form which I have figured and to which I have 
alluded in the ^ Annals^ of April last (1869), pi. 17. fig. 21. 
I have never seen it in its active state, and am still inclined 
to think that it maybe but a sportive form of Chlamvdo^ 
coeem ’’ represented in the ^ Annals ’ of 1858, voi. iit pi. 6, 
which is the common or usual figure of this unicellular Alga 
in the tanks of Bombay. 


PostacripU 

Since the above was written,, the question of liMiparity in 
Soroitnm seems to be determined in the afiSrmative ; for on 
the 30th October a group 6f eight robust individuals was ob^ 
served, in which one was much larger than the rest and almost 
spherical in shape, simulating the roundness and appearance 
of a sporangium ; nut, on evacuation of its green contents, the 
cell-wall was found to present four pairs of spines, situated, 
apparently, raposite to, and equidistant from, each other, Uius 
inaicating the preparatory stage to fissiparition or binary 
division. It is right, however, to add that only seven imines 
were actually visible, and that the unseen one of the fonvlh 
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pair, if present, was probably concealed behind its compa- 
nion. 

This group was found among the portions of jelly of Ophry- 
dium versatile &c. which had been placed in the second gum- 
bottle mentioned, together with another group consisting of 
four individuals. Indeed, as I have before stated, th(' Bccond 
gum-bottle now furnislics the finest groups of Sorastrum^ both 
collectively and individually, the former being, for the most 
part, 13-6000ths inch in diameter, and the individual cell up- 
ward of 5-6000ths inch broad. If the individuals of a group 
have become unusually large and rounded (that is, G-GOOOths 
"inch in diameter), very slight pressure seems to separate them, 
when they leave their stems behind and present such an even 
round outline, in lieu of the cuneate extremity, that no one 
Would suppose there had ever been a point of attachment 
there, altnough the spines still remain the same; and this, 
perhaps, may account for the absence of the stem in Nageli’s 
and Kabenhorst’s figures respectively. Tlie reverse is the 
case in the earlier part of their career, where the group may 
be tom to pieces, but the stems remain almost inseparably 
attached to the individuals. 

I have now seen, at one time or another, individuals singly, 
and in groups of two, four, eight, sixteen, thirty-two, and, 
I think, sixty-four, which, with the enlargement of the single 
individual of the group ot eight mentioned, and its four pairs 
of raines, &e,, leads to the following inferences : — 

That 8<yrastrum m*^ increase by binary division like other 
unicellular Algas of the kind ; that this may take place in a 
single individual isolated from the main group (which might 
thus originate a new group), or in a single individual while 
itttached to the main group, or in all the individuals of a group 
synchronously : that the enlarged and rounded state of the 
individual, and not the more or less bilobate form, indicates the 
preparatory stage to binary division ; that, as a single indivi- 
duid of a group may precede the rest in binary division, so the 
groups may not always be a multiple of 2, although generally 
so, nor have 2 for a common multiplier (that is, that one indi- 
vidual only of a group of eight, dividing, would give nine, &c.) ; 
t^t, contrary to what has hem before inferred, the groups 
not always contain the same number of individuals as 
when first eliminated from the sporangium, but may be in- 
creased in this respect by binary division^ after elimination ; 

enlargement and sphericity of the individual therefore 
irwiy not lead to the formation of the sporangium, whatever 
atr^hy of the spines may indicate, while, on the other 
hand, the contents of the individual may be liberated from 
Ann. dk Mag. N. Hist Scr. 4. Vol iv. 31 
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its cell in the condition of a macrogonidium, singly or in 
plurality, previously to impregnation and the formation of the 
sj)orangiiim, as in Cryptoglenn lenticularis (/. c.) and other 
Algie of the kind ; lastly, that the facility with which the 
enlarged and rounded individuals of a group may be separated 
indicates that this may take place naturally, and thus that 
each individual may originate a new group, also as in uni- 
cellular Alga^ gonorally. 


EXPLANATION OF PLATE XIV. 

All tlie figures of SnraMntm fqnmdomm^ NiJg., are drawn on the scale 
of l-*6000th to l-12th inch, in order that th(*ir relative sizes may be seen. 
Ctmococcttn elongatuSy n. sp . fig. 10, is on the scale of 1 -5400th to l-12th 
inch j to. 11 & 12, 1 -5400th to l-24th inch. The rest of the groups 
were all smaller in size, although their cells individually miglit, on 
separation, attain much larger dimensions. 

Fig. J. Sorastrutn sfimuhsumy Nag., tv'picol form of coenobium or gproup 
of sixteen individuals ; average size S-OOOOths inch in diameter. 
Fig. 2. The same, individual of largest size separated from the group, 
showing the body containing nuclear (?) vesicle: o, stipes. 
Size 5-(iOOOths incu broad by l-BOCKHhs long ; spines and stipes 
each i i “(iOOOth inch long. 

Fiig. 3. The same, end view, outer side. 

Ma, 4. The same, sporangium, 18-0(XX)th8 inch in diam., undergoing deve- 
lopment ot its contents internally, presentiug groups of eight 

individuals each and one single individual, » sixteen grourpa, 
but here represented with four groups only, for perspicuity, viz. 
two of sixteen individuals each (n a), each ^oup 5-6000ths inch 
diameter and each individual 2-000()ths hrotA, one of sight in- 
dividuals (t) of the forejgoing diameter and breadth of individual 
respectively, and one sin^e individual fc) 4-OOOOths inch broad. 
The four circles (d d d a) Bre intendea to show the position of 
some of the other groups, of which the whole (via. sixteen) ware 
respectively developed in separate compartments indicated by 
the septal lines (/) extending outwards from the central cell, 
which groups, though actually all seen by alteration of the focus 
-of the microscope, could not oe delineate altogether, and were 
t(to indistinct and confused to admit of anythmg but the whi- 
trary and imaginary arrangement of them given in the dgure« 
Central cell (c) spherical, 8-6000th8 inch in diameter, represent* 
a central circular area surrounded by a number of smalls 

N.B. In my original Notes, the whole of the groups in this 
sporangium, with the exception of the single indiyidum fc), are 
set down as containing only eight individuals each ; out as 
many of the groups suosequently seen in the contents of the 
gum-bottle consisted of sixteen or thirty-two iudividualsi Sod 
these seemed to have come originally irom sporangia 01 the 
same kind and in the same way, I have delineated two of the 
groups (a a) with sixteen instead of eight individuids eueh, 
conjecturnliy. 
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5. The same, a group of aix individuals of thu largest size^ which 

was separated from one of sixteen individuals, showing the 
manner in which the stipes is attached to the central cell, which 
here impears also with the central area and its surrounding colls : 
a, bilobate form of individual ; 6, c, d, showing gradation of the 
outer protile of the cell from concave to convex, following the 
more or less robust state of the individual, purposely drawn in 
this way to point out how dittbrent the form of an individual 
cell of tno same Sormtrum may be under different circumstances, 
even in the same species. 

6. The some, group or larp3 individuals from which several ^hy 

groups were developed, showing seven individuals still filled 
with gonimic contents (a)^ two empty collapsed ones {hh)^ and 
five baby groups (c), ail of which have (for particular examina- 
tion) been more or loss separated by pressure from their original 
^uped arrangement. Baby groups S-6CXX)th8 inch in diameter, 
individuala 1 J-OOOOth inch broad : four groups eliminated in 
parent cells respectively, c ; and the other consisting of a group 
apparently of eight individuals free (that is, with no enveloping 
ceU), d. 

7. The same, the foregoing group with the large indi\ iduals only, ^ iz. : 

— those which still retained their gonimic contents (a) ana those 
which were collapsed and empty (h b ) ; the contents of the former 
eliminated to show their roundea, altered forms and more or less 
atrophied spines, respectively (c, c, &:c.) ; also two more empty 
and collapsed individuals, malnng in aU four from which the 
baby groups had been elimiuated } Inatly, the fragmental remains 
of some cells ( d ) which may or may not ha\ e been originaJly 
developed in this ^roup, which thus seems to have belonged to 
the sixteen-cell division. 

8. The same, baby group to compare with that developed from the 

sporangium, ug 1 j size of hany group S-tXXXlths inch in diam., 
indlvidualB IJ-iXXXHh inch broad eacn. 

9. The same, form and size of assumed sporangium, fillod with go- 

nimic contents of a deep dark sea-green colour, like that of the 
Sbros^rum-group, 13-(5000th8 irwh in diameter : a o, gelatinous 
capsule about o-GOOOths inch thick ; 6, proper coat of spo- 
rangium. 

10« CmocoectM don^atwtf n. sp., single cell, 4-COOOths inch in diam., 
tilled with gonimic contents including nuedear (?) vesicle, show- 
ing also th<8 peculiar conical extension of the cell-wall. 

11, The same, in oinary division ; 12, binary division, with subdivi- 
sion of conical extension preparatory to quadruple division; 
18, quadruple division ; 14, elf^t-cell division ; lo, sixtceu-cell 
division ; 10, cell-division in four letrahinlral groups of four 
cells eacn, sportive form ; 17, irregular sixteen-cell division ; 
18, eight-cell division, with partial extension of the gonimic 
contents into all the r^ii ; 19, eight-cell division, extension of 
the gonimic contents throughout in one radius ; 20, eight-cell 
^i’d^on with complete extension of the gonimic contents 
t^ughout each radius. The last four groups, including the 
ri^,%>5400ths inch in diameter. 
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lAh—Deacrij^iona of two new Sj^ciea of Sun-birda from the 

Island of Hainan^ South China, By Uohmr SwiNHOE, 

F.Z,S. 

JEthopyga Christines ^ n. sp. 

Crown of the hciid and back of the neck deep purplish 
black, with beautiful dark metallic-green and coppery reflec- 
tions ; sides of the face and neck, and the back, of the same 
colour without reflections ; throat and breast rich maroon- 
red, the former flanked along the maxillse with a line of dark 
roundish fcatliers shot with steel-blue, green, and purple. 
Scapulars rich brownish olive, the same colour tin^ng the 
bla^ of die back, and becoming greener as it broadly edges 
the wing-coverts and secondary quills. Feathers of the wing 
hair-brown, the primaries only slightly edged with olive. 
Rump canary-yellow. Upper tail-coverts, two central tail- 
feathers, and outer edge (more or less) of all the rest but the 
outer feather glossy metallic dark green ; under part of cen- 
tral rectrices and the main portions of all the others black, 
the three outer ones being tipped with white increasing in 
extent to the outer feather. Tail of twelve graduated feathers, 
the two central with elongated tips. Below the maroon breast 
crosses a band of olive-green, fading into the dingy yellowish 
white of the under parts. Axillarics white, with a primrose 
wash ; inner edges to quills creamy white. 

Bill blackish brown, paler on the lower mandible. Irides 
de^ brown. Legs leaden grey, with brownish claws. 

Length about 44 inches ; wing 2 ; tail 2, including the pro- 
tracted tips, which measure hill from forehejd |, well 
curved, and somewhat thick. 

1 procured this novel and beautiful species in the moun- 
tainous region of central Hainan, The above description is 
taken irom three male specimens. I unfortunately aid not 
succeed in procuring a female. 

Ara/ohnechthra rhizophorm^ n. sp. 

Closely allied to A, flmmmMlaTin from the Tetmasserim 
provinces, from which it differs by having the forehead to the 
top of the crown black, with steel reflections of purple, blue, 
and green. 

Length about 4^ inches ; wing 2 ; tail ; bill bwiding 
downwards from its middle. 

This is a very common species throughout Hainan, among 
the mountains as well as among the marshes of the coast. 
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MlSOELLANEOrS. 

Observations on the Zoological Cfmracters and Natural Affinities of 
jEpyornie. By MM. A, Milnb-Edwards and A. OiiANninrEB. 

M. A. Granpibier has made some excavations in marshy ground 
at Amboulitsats in Madagascar, and obtained bones of JSpgomis, 
These bones aro : — 1st, a perfect tibia and several fragments of that 
bone; 2nd, a nearly complete femur; 3rd, two vertobr®; 4th, a 
tolerably well preserved femur and fragments of the same bono 
belonging to smaller individuals of J^pyornis ; and, 5th, a very im- 
perfect femur l)elonging to a stiU smaller specimen* The authors 
notice briefly tlie peculiarities presented by these bones. 

Tho tibia is enormous, and has its articular extremities singularly 
enlarged. Its length is 04 centimetres, the circumference of its 
upper extremity 45 centimetres, mid tliat of its inferior 38, the 
body of the bone in its most contracted poiiion being only 15 J cen- 
timetres round. The characters of tho bone prove at onoo that it 
belonged to a bird of the brovipennate order. It diflbrs from the 
tibia of Dinomis and Palapieryx in having no osseous bridge over 
the groove of the extensor muscle of the toes, in this respect agree- 
ing with the existing Bi’evipennes ; but the general proportions of 
tho bone aro quite different. The tibia is more massive than even 
that of Dinomis elephantopus* 

Tho largest femur found at Amboulitsaie seems to agree, in tho 
dimensions of its articular surface, with tho tibia just mentioned. 
Tho proportions of this bone are very singular ; its thickness is ex- 
traordinary, whilst in length it does not measure one-half more 
than its lower extremity. Behind and above the condyles there is 
an enormous pit, into which open largo oriflees for the admission of 
air into the interior of the bone. These orifices are absent in 
Api^ryw and Dinomis. 

A fragmentary tarso-metatarsal bone has been received by the 
Museum of Paris from M. lidnard since tho pubUoation of the 
observations of H. GeoiSroy St.-HUaire. The authors state that 
this baske shows a remarkable uridoning, combined with a very dis- 
timt flattenings in an autero-posterior dircotion. Tlio width of the 
dtephysis at its narrowest point is 8 centims., whikt in Dinomis 
giganteui the width of ^is part is only 5^ centims. As the last- 
named species attained a height of 3 metres, it was concluded, 
Isbm this difference in tho tarso-motatarsus, that A^yomis must 
tMkVe been at least 3*60 metres in height. This measurement, 
however^ is deceptive as a basis for calculating the sice of the animal. 
At the up^ of the tarso-metatomis are the two furrows 

winch ii^oate the ori^nal separation of the three elements of the 
metatarsui; and as these occur only immediately below the articular 
WIKtranity, the bone must be very nearly complete. Its length 
WAuld not have exceeded 38 centims. The investigation of this bone 
oevkiidered hy the authors to show the alliance of JEppomis to 
and they entirely reject M. Bianooni’s opinion that 
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JSJpyornu was a rapacious bird, probably identical with Maroo Polo’s 
iroo. The absence of the hind toe seems to set this question at 
rest. The probable height of the bird is 2 metres, about equal to 
that of a large ostricli ; but, although it can no longer be regarded 
as the tallest, it is at present, say the authors, the stoutest, the 
most massive, and Uio most eUpliantine^' of known birds. 

M. Urandidier’s excavations furnished remains of several smaller 
species of ^Epyornis, One of these (called jE, meiUm) would appear 
to have been of the size of the cassowary; another {Ai^modcstus) about 
as large as the groat bustard. Thus there was formerly in Mada- 
gascar a population of large terrestrial birds, resembling in their 
structure the Dinomia, Palapteryx, and Apteryx of Now Zealand.-— 
ComjHes EemluSf Oct. 11 1869, pp. 801-805. 


Beptile Remains and Climaxodus. 

To the Editors of the Annah and Magazine of Natural History, 

GENTnicMKN, — In your issue for June last, you kindly permitted me 
to describe a reptilian bone from the Northumberland Coal-measures. 
In the short communication referred to 1 described the bone as a 
malar of a Coal- measure Labyrinthodont. 

In your October issue Messrs. Hancock and Atthoy, who have 
contributed several papers to your pages, expressed their non- 
acceptance of the correctness of my interpretation of the bone in 
question, and adduced reasons for believing that it is the cranial 
shield of Anthracosaurus, 

During my examination of the specimen I was not without doubt 
respecting its identity ; and had the two sides of the plate of bone 
been more nearly symmetrical, and the orbital spaces more perfect 
and more nearly opposite to each other, I should have inferred that 
it was a median bone. 1 have now, however, had all doubt as to 
the character of the fossil removed, having had the opportunity of 
inspecting a far more perfect cranial shield of a similar reptil#, 
which shows that some of the processes have been broken off thut 
in my possession, and that, by pressure or otherwise, it-s form has 
to some extent l^n altered. 1 therefore toko the earliest oppor-* 
tunity of frankly acknowledging the general correctness of the 
criticisms of the writers allud^ to. 

Since writing the foregoing, I have seen an article by Mesm* 
Hancock and Atthey in the November ‘Annals and Magadne of 
Natural History ’ on Climawodus and Janassa, in which the writers 
endeavour to prove that the teeth which have been so named be- 
long to the same genus. The specimens in my possession and those 
in the cabinets of three other palmontologists do not corroborate 
the opinions the writers have expressed. I have several speoimens of 
OlimaxodonieSt varying in length from 1 inch to ^ an inch ; yet tlioy 
have an equal number of ridges, and are not twisted and bent In the 
unsymmetrioal manner represented in the ideal group of seven bt 
which the article is illustrated. As 1 have not, however, oUained 
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anjr specimens in groups, I shall not venture to express a positive 
opinion upon the supposed identity between the two genera. I 
desire to offer a few observations upon a reference to two 
names I gave to two species of Climua^odns, and to the contents 
of a footnote on p. 328 of the ‘ Annals * for November. In reply 
to those paragraphs, I have to state that the specimen of CU- 
maofodua ovatm which was named by me before a large audience in 
the Lecture Hall of the Mechanics* Institution, Newcastle-on-Tyne, 
on Sept 28, 1868, is now in the British Museum, and that a spe- 
cimen marked by Messrs. Hancock and Atthey CHmamdm Ungwe- 
formh is now on the shelves of the Museum of the Natural-History 
Society, Newcastle-on-Tyne. Although there is a general resem- 
blance between them, there is sufficient dissimilarity to justify 
their being provisionally named as different species. The specimen 
I named Vlimaxodm vermiformis (Geological Magaadne, Aug. 1869, 
p. 381) is less like 0, linguteformis than is C, ovatus; and how 
Messrs. Hancock and Atthey, wlio have norer seen the latter spe- 
cimen, can say that it more nearly resembles C. Utiguaformis than 
does C. ovatii8, I am at a loss to understand. 

The substance of the footnote appended to Messrs. Hancock 
and Atthey’s paper amounts to this. C\ ovaius and C, linguce- 
fomits were published at the same date, Nov. 1 ; but Mr. Atthey 
read his paper on Get. 9, and there is no satisfactory evidence that 
I publicly named C. ovaius at an earlier penod, I have to confess 
myself a little surprised at this statement. It was my opinion, 
until I read Messrs. Hancock and Atthey’s paper, that scientific 
men gave each other credit for speaking the truth in relation to 
matters of fact ; and when I stated, in the ‘ Geological Magazine * for 
Nov. 1808, that I had publicly named and • described (7. (yvatm on 
the 28th of Sept., it occurred to me that that statement was suffi- 
cient evidence of its truth. It is not, however, to Messrs. Hancock 
and Atthey ; and it may not be to readers of the ‘ Annals * 
with whom I am not acquainted, and who have seen my truthful- 
ness impugned. What do Messrs. Hancock and Atthey consider 
evidence, and what to them is publication? The papers of the 
Tyneside Naturalists* Field-Club are generally read to about twenty 
Members ; the address 1 delivered was to an audience of about 400 
persons ; and surely Mr. Atthey’s unannounced paper, read before a 
Sxnall number of persons, almost in darkness, in a remote sea-side 
inn, was not more prominently brought forw^ard than was my state- 
ment delivered eleven days previously to 400 persons m one of the 
chief institutions inNewcostle-on-Tyne, with the specimen exhibited, 
and with illustrations of the form and chief oharocteristios of the 
tooth sketched on a large blackboard. Messrs. Hancock and Atthey 
that were my statement even correct it would be no such publi- 
oittion cf species as to secure priority ; and then, as though they 
desired to oonvey the idea that it was not ** strioUy oorreot,** they 
nay* ** Where, howeter, is the record either naming or describing at 
^1$ time 0, We have searched for it in vain.’* 

The etidenoe, in addition to my testimony, might easily have 
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been obtained, had it been honestly searched for ; in proof of which 
I refer to the following gentlemen who were present at the lecture, 
all of whom are well known in Kewcaatle-on-Tyne, and of 
whom will testify to the strict truth of this statement: — T. L. 
Gregflon, Esq., Sheriff of Newcastle- on -Tyne, Chairman ; Messrs. 
A. Carso and M* Kendrick, Hocrotarios of the Mechanics’ Insldtuto ; 
Mr. Oeo. Boll, Member of Committee ; Mr. Pace, Chief Collector of 
lk>rough Rates; Mr. K. I^wiy% railway goods’ station; and Mr. 
Benson, Central Exchange News’ Room, — all of Neweastlo-on-Tyne. 
Should Climaxodm and Jmiassa be eventually classed as one genus, 
the order will then stand Janasm bituminosa^ J. inibricata, J, ovata^ 
and J, vermiformia — J. lintputformh being merely a synonym of 
/. ovata. Ashamed that, Air the first time, I have to refute the 
imputation of untruthfulness, ; 

I am, 

Yoxirs obediently, 

Newcastle-on-Tyne, T. P. Barkas, F.G.S. 

Nov. 9, 1800. 


[It is evident that, as the descriptions of Messrs. Atthoy and 
Barkas appeared in print on the same day, there can be no question 
of priority of publication between them. The question really at issue 
is, whether Mr. Barkas’a having ‘♦publicly named” the species, at a 
meeting of such a body as the Newcastle Meche^ios’ Institute, on the 
2Hth of September 1 808, gives him a priority over Mr. Atthey, whose 
suhaeqv^tly ^uhlMtd paper was read at a meeting of a recognized 
scientific society on the 9th of October following. We do not under- 
stand Messrs. Atthey and Hancock, in their last paper, to have oast 
any doubt upon Mr. Barkas’s veracity ; their statement seems to us 
simply to relate to the want of any recorded evidence, for the 
guidance of future palmontologists, of the species having been satis- 
factorily described by Mr. Barkas on the occasion to which he refers.] 

On Exobasidium, Wbronin* By H. EARStisif. 

Ftmdiwn vamnii, discovered in 1801 by Euokel, and deaoriWl 
and figured by him in the ♦Botanisohe Zeitung’ (p. 251, tab, 10. 
fig. 7), was made the subject of a thorough investigation by Woro- 
nin, who published his results, accompanied by go^, oharaotinistio 
figures, in the ‘ Berioht der Yerhandl. der tiati^. Oesellschaft in 
Freiburg * for 1867 , p. 097 . AsWoronin found that the gonidia, wMeh 
are at first unilocular, but afterwards (as indeed Fuekel figures 
them) mulrilocnlar, stand in fours (rarely in fives) on the summit 
of the clavate ends of mycelium-threads, which, standing in matses 
parallel to each other vertioally, fbrm a sort of hymenium, he thought 
justly that the fiingus should be separated from the gentis JRisi- 
dium and regarded as the type of a peculiar genus, ; 

but he referr^ it incorrectly to a position among the Basidiofiiyoete^ 
on account of its gonidia bmg placed upon clavate sterigmata. 1^ 
seemed to me, at least from the other statements of the develop-^ 
mental history, that this arrangement could not be justified tipoA 
this ground alone ; for I had recognized the mother cell of 1m 
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fiingal fruit fecundated by copulation in Agaricus campestris and A. 
vagiTiatuM, and at the same time demonstrated that the fruit of the 
Bosidiomycetee (just like those of the Lichens which contain their 
seeds in tubes [ Co^ogoniumjt to which, according to recent obser- 
vations, the Ascomycetm approach, as indeed had been anticipated 
by me is the product of an act of copulation of two heterogeneous 
cells ; and therefore it might justly be required of uny one who 
was inclined to regard a stage in the development of a fungus, in 
opposition to the opinion of its discoverer who occupies a high 
soientiflo position, not as a gonidial, but as a fruit-form, that ho 
should prove that the developmental form in question was the pro- 
duct of a process of fecundation, or, at least, that ho should en- 
deavour to render the evidence of this as little doubtful as possible. 
The necessity of this proof was not thought of by Woronin, who 
rather considered the basidial form of the gonidiophores sufficient 
to enable him to fonn a judgment as to the nature of the fungal 
organkation in question. 

As, however, the fonn of the gotiidia is so variable in the Fungi, 
and in part simulates the fruit- *and seed-formation in tho Asco- 
myoetae and Hymonomyoobe, nothiiig can be ascertained from it as 
to the position of tho species to which it belongs. This conviction 
induced mo to make a fresh investigation of this fungus, which is 
widely diffused in tho pine-forests of North (Germany upon Vaccinium 
Vitis Jdeea^ and occurs near Berlin from May to Beptomber. 

On tho mycelium of tho fungus growing in tho leaf-tissue of tho 
Vaccinium^ I was unable to detect the presence of any copulatory 
organs ; but it does not follow that I may not have overlooked them, 
and therefore this can be no proof that no act of eoptilatiou takes 
place upon it. On the other hand, I observed, in the gonidia de- 
scribed by Fuokel and Woronin, dovolopmontal phenomena which 
are by no means in favour of these being the seeds of a Basidiomy- 
oetan, as Woronin asserts when ho describes their supports as the 
baaidia of a Hymenomycetan. 

I found that the gouidia, which with ver^ rare exceptions occur 
in fours upon the summit of thick cylindrical branch-coils of the 
tttyoolium, and are suimorted upon short, thick, bristly peduncles, 
fi^uently become cellular, both when they romain upon their sup- 
ports and can become further developed, and after being shaken off 
or withered. This is effected, in tho first place, by the extension 
of two nuclear colls contained in thorn (and already observed by 
Woronin) until they touch each other in the middle of their mother 
osll, when they form a transverse septum ; then in each of these 
two daughter cells two new cells ore again produced in the same way, 
and extend themselves until two new transverse septa are again 
ptodnoedi at the same time the mother cell (the original gonidium), 
was at first bent and somewhat inclined outwards, becomes 
slig^tljr increased in eke, acquires a more cylindrical form, and erects 
iHelfi so that all the four cells form a longitudinally divided cylin- 

* GksammsUe BsitrSge sur Anatomic und Pbysiologie dor Pflanse, p. 341 ; 
Bat 0etdbltc4ittlebm w Pflanxa und die Parthenogene^, 1860. 

Am* Mag* N* Hut. Ser, 4. Vol. iv. 32 
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drical body as a continuation of its bearer. This basidiiforra sup- 
porter likewise grows, and a transverse soptum is produced also in 
it, which is sometimes followed in the lower part by a second. This 
is a behaviour not yot observed in the true basidia (ilie seed mother 
cells) of the llymenomycctm, unless the Trt‘inellaccjr5 be exc4)pted ; 
but in those, again, the seedw have a totally different position, and 
indeed it still remains to ho proved that they are tnily steeds — that 
is to say, that these TremollaceaB are truly fruits of Ilynienomyceta?. 

This development of septa in the gonidia is not all, however ; 
when tliey are left to their (juiot and undisturbed development, new 
pedicles are produced at the summit of the up|jermost daughter 
colls of each of those four gonidia ; and in these, again, a daughter 
cell is formed, which grows into a eylindrieal gonidiuin, resembling 
the original gonidium, but more regularly elongated. These four 
gonidia of the second order usually soon apply themselves to each 
other again, and lengthen the ooluran formed by their supporter. 
From the summit of theses secondary gonidia (gonidium mother 
ceils), similar gonidia then again sprout forth, which behave in the 
same w^ay, often subsecjm'Titly, before germination and whilst still 
connected with the parent organism, become chambered, but not un- 
fre(]uently remain simple, and in many cases do not lay themselves 
together ; so that the chain-liko connexion of each sorics may be 
easily recognized. The development is not, however, complotod by 
the formation of this simple chain upon the original basidium, but 
tliere is not uufre<juently produced from the inferior gonidia, close 
to the primary links of the chain, and either soon after their oom- 
])leto development, or even before it, a second similar generation of 
gonidia; so that eacli of these series of gonidia represents a branched, 
and not a simple cliain. 

If with this phenomenon, which is just as unprecedented in the 
seeds of the Hymenomycctro os it is generally known in the goni- 
dial forms, we consider the cameration of the so-called basidia and 
the development of the entire plant beneath the epidermis of the 
living plant on which it subsists, without the recognition of any 
mother cell of the hymenium, such as 1 have demonstrated in the ca«e 
of Coenogoniuniy and such as likewise exists, so far as I know, in the 
.^idiacese, Hymenomycctm, and Ascomyoetsc, those developmental 
phenomena certainly furnish no proof that this parasite belongs to 
the Bosidiomycetm ; but still less do they characterize this devdop- 
mental stage (which has been called Exohatiidium m the fruit am 
its gonidia) as the seeds of a Hymenomycetan. It cannot therefore^ 
be referred to the Bosidiomycetie unconditionally until farther in- 
vestigations have shown that it (probably as a gonidial form) really 
belongs to a Basidiomyoetan. The same doubt, with regard to the 
signification of the known organs of reproduction, which I have 
here raised in the case of Ea^ohcMium^ applies idao to Taphrinaf P, 
Tul. (EmoaamSf Fuckel), which has, certiuiily with justice, been de- 
scribed by Woronin as a developmental ata^ analogous to 
dhm, ilfoth are to be regarded for the present as gonidial stages, 
and placed among the Coniomycetss. — Comp^unicated hy the 
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Polypteruu Lapradoi, sp. n., and Polyptoniu Hencsgalus. 

By K Stkindachner. 

The author has discovered that in the two species of Guiioid fishes 
above mentioned external brarichiu) occur when they are young. 
In his new spocios, P. Laprada^ the branchite persist in indivi- 
duals 19 inches long. They consist of a long, flattened band, with 
fringed edges, very lihe the exti^rnal branchiae of the axolotls; 
there is a single one on each side bill in d the operoulura, and it does 
not pass the jiosterior margin of the pedoral fin. In J\ xenegalus 
fhis transitory organ disapiieais soojut, iind is no longer to bo found 
in specimens mousunng inch(*s in length. Tliat tlu'se are 

respiratory organs liOvS been pnwed by the aniitomictil investigationa 
of rrof. Hyrtl. — Note by M. A. Bumeril; Coniptes Itendvs, Get. 18, 
1869, p. 898. 


Large Trees in Australia, 

On this subject the governnnmt director of the Botanic Garden at 
Helhoume furnishes some intert'sting details, as follows : — “ The 
marvellous height of some of the Australian (and especially the 
Victorian) trees has btconie the subject of closer investigation since 
of Ute (particularly through the minors’ tracks) easier access has 
been afforded to the buck gullies of our mountain -system. Borne 
astounding data, supported by actual meJisuromenis, are now on 
record. The highest tree previously known was a Karri Eucalyptus 
(Eucalyptus colossea)^ measured by Mr. Pemberton Walcott, in one 
of the delightful glens of the Warren Kiver, in Western Australia, 
whore it rises to approximately 400 feet high. Into the hollow 
trunk of this Karri, three riders, with an additional pack-horse, could 
enter end turn in it without dismounting. At the desire of the 
writer of those pages (Dr. Muller), Mr. D. Bogle measured a fallen 
tree of Eucalyptus amygdaUna^ in the deep recesses of Daudenong 
(Victoria), and obiained for it the lejigth of 420 feet, with propor- 
tionate width ; while Mr. G. Klein took the mejisuroment of a Eu- 
calyptus on the Black Spur, ten miles distant from Healesville, 480 

feet nigh It is not at all likely that, in these isolated inquiries. 

chance has led to the really highest trees, which the most secluded 
and the least accessible sp^ may still conceal. It seems, however, 
almost beyond dispute that the trees of Australia rival in length, 
though emently not in thickness, even the renowned forest giants 
of O^omia, Seyuoia WcUhigimia, the highest of which, as far as 
the writer is aware, rises, in their favourite haunts at the SitTra 
Nevada, to about 450 feet. . . Thus to Victorian trees the palm 
must be conceded for elevation.” — Mosstnan*s Origin of tlie Seasons, 

p. 667. 
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